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Executive Summary 

This Site Environmental Summary presents an update of environmental activities conducted 
during cal'endar year 1996 at the Monticello Mill Tailings Site (MMTS) in Monticello, Utah. 
MACTEC-ERS Inc., the technical assistance and remediation contractor for the U.S. Department 
of Energy (DOE) Grand Junction Office prepared this report in accordance with the substantive 
requirements of DOE Order 5400.1, General Environmental Protection Program. 

Environmental activities conducted at the MMTS during 1996 were associated with remedial 
action, construction of the on-site repository and1 haul road, operation of the wastewater 
treatment plant, collection of baseline risk assessment data, and monitoring of environmental 
media. Remedial actions included removal of mill tailings, excavation and demolition of millsite 
foundations, and reconstruction of remediated peripheral properties. Excavation of the repository 
and1 installation of the repository liner were completed in November 1996. The repository is 
located 1 mile south of the Monticello millsite and will contain tailings, byproduct materials, and 
hazardous substances from the remediation of contaminated lproperties. 

The wastewater treatment plant (WWTP) is designed to treat contaminated surface runoff from 
the millsite and groundwater encountered during the excavation of contaminated materials. 
During 1996, the primary focus of activities associated with the WWTP was preparing the plant 
for fbll'-time operation and treatment. These activities included modifying and repairing the plant, 
constructing safety upgrades, preparing an operations manual, and conducting operational 
training. In addition, an activated alumina system was added to the WWTP to enhance the 
removal of selenium from contaminated water. Contaminated water was treated at the Monticello 
millsite for a brief period during November and December 1996. Analytical results from the 
sampling of the influent and effluent during this period are presented in the Compliance Summary 
section of this report. 

The baseline risk assessment initiated in 1994 was continued in 1996 to support the on-going 
remedial investigatiodfeasibillity study for Operable Unit 111. The risk assessment will evaluate 
human health and ecological risks posed by contaminated sediments, groundwater, and1 surface 
water within Operable Unit 111. Risk assessment activities included both biotic and abiotic 
sampling downgradient of the MMTS and1 in two reference areas. Data collection in support of 
the ecological risk assessment concluded in 1996. 

Radiological and nonradiological monitoring programs at the MMTS included monitoring of 
atmospheric radon, particulate matter, direct gamma radiation, surface water, and groundwater. 
Atmospheric radon concentrations measured during 1996 exceeded the EPA standard at two 
locations along the DOE property boundary and at one location off the DOE lproperty. 
Concentrations at the remaining off-site locations were below the standard, which is consistent 
with previous years' analytical results. Maximum airborne concentrations of radium-226, 
thorium-230, total uranium, and particulate matter less than or equal to 10 micrometers in 
diameter (PM,,) measured in samples from all locations were below EPA standards and the 
regulatory limits specified by DOE Order 5400.5, Radiation Protection of the Public and the 
Environment. 
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Average annual gamma radiation measurements exceeded the DOEEPA standard at two site- 
boundary locations and one on-site location. Off-site dose modeling for the MMTS was 
conducted to determine compliance with the DOEEPA standard of 100 millirems per year 
(mredyr) above background. The dose caused by the summation of radon, air particulates, and 
direct g a m a  was 47 mredyr above background, which is below the DOEEPA standard. 

Surface water sampling results fiom an established monitoring network indicated that metals and 
radionuclides associated with mill tailings generally exceeded background levels in samples 
collected on and downgradient of the millsite. State of Utah water quality standards for gross 
alpha, gross beta, lead, and total dissolved solids were exceeded in one or more on-site or 
downgradient samples collected during 1996. 

Federal and State of Utah groundwater quality standards for gross alpha, pH, arsenic, fluoride, 
molybdenum, total nitrate and nitrite (as nitrogen), radium-226 + 228, selenium, and uranium-234 
+ 238 were exceeded in one or more on-site and downgradient alluvial monitoring wells. Water 
quality standards were not exceeded in any upgradient alluvial wells. All upgradient, on-site, 
cross-gradient, and downgradient BUKO Canyon wells, with the exception of downgradient well 
95-06, had sample concentrations below Federal and State of Utah groundwater quality 
standards. Samples from well 95-06 exceeded the gross alpha and uranium-234 + 238 standards. 
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The Monticello Mill Tailings Site (MMTS), located in San Juan County, Utah, comprises several 
tracts of land, including the Monticello millsite, the former Bureau of Land Management (BLM) 
compound, the South Site, and 25 peripheral properties surrounding the millsite (Figure 1). The 
DOE owns the former three tracts and several of the peripheral properties. Other entities or 
individuals own the remaining peripheral properties. 

Remediation of the MMTS has been divided into three operable units (OUs). OU I consists of the 
excavation of mill tailings and other hazardous substances from the millsite and' their containment 
in the permanent repository, located on the South Site. OU I1 consists of the remediation of 
radioactively contaminated soils, by-product materials, and hazardous substances from private and 
DOE-owned properties peripheral to the millsite. Collectively, the remedial actions for OU I and1 
OU IE are referred to as the Monticello Remedial1 Action Project (MRAP). Remedial action for 
OU I11 addresses contaminated groundwater and surface water on and downgradient of the 
millsite and contaminated soil and sediment deposited downstream of the millsite. 

Consistent with DOE's commitment to public involvement in DOE's operation at the MMTS, 
DOE maintains an active presence in the local community. A local community relations 
coordinator regularly attended local Site Specific Advisory Board (SSAB) meetings, city council 
meetings, chamber of commerce meetings, and other public meetings of importance to MMTS. 
The Monticello SSAB is an independent forum that can facilitate direct contact between the 
public, State, and Federal agencies and develop and communicate citizen recommendations. Fact 
sheets, news releases, display ads, and radio talk shows also provide an opportunity for public 
information updates, comments, and input. Citizens with questions, comments, or concerns about 
the ,project may call a toll-free number (1-800-269-7145) established1 for San Juan County 
residents or contact the DOE Site Manager at the Monticello Area Office (801-587-4005) with 
questions or concerns. 

This Site Environmental Summary presents an information update for environmental activities 
conducted at the MMTS during calendar year 1996. Significant milestones attained in 1996 also 
are summarized. Environmental monitoring data for calendar year 1996 are presented in the 
appendix. Background information pertaining to the MMTS and environmental activities 
conducted during previous years is presented in the Monticello Mill Tailings Site Environmental 
Report for Calendar Year 1995 (DOE 1996a) and in previous years' reports. 
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2.0 Compli~an@e Summary 1 
2.1 Compliance Status 

The compliance status for the major environmental statutes and Executive Orders applicable to 
the W S  is discussed in this section. The compliance status of some of the statutes and 
executive orders has not changed since preparation of the 1995 SER. The reader should refer to 
the 1995 SER for the compliance status for these statutes. 

2A.E Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) 

Pursuant to Section 120 of CERCLA, a Federal Facility Agreement (FFA) among the DOE, EPA, 
and the State of Utah became effective December 1988. The FFA establishes performance 
measures for completing response actions at the MMTS. These performance measures, or 
milestones, are enforceable by the FFA. The Monticello Site Management Plan (DOE 1997a) 
establishes the overall plan, timetables, deadlines, and schedules for the performance and 
documentation of discrete tasks and response actions at the MMTS. Table 1 summarizes the 
1996 MMTS enforceable milestones. During 1996, DOE met all enforceable milestones 
established for the h " S .  DOE activities conducted at the MMTS in 1996 were compliant with 
all applicable CERCLA regulations and requirements. 

Table I .  Compliance with CERCLA Enforceable Milestones 

00951, MI'-00988, MP-01083, MP-01084 - 
I 

Submit SamDling and Analvsis Plan for MP-00990 Februarv 28- 1996 

'1 October 17, 1996 1 MP-00990 - Design Complete 
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2.1.2 Superfund Amendments and Reauthorization Act, TitRe R I I  (SARA TitRe KIU) 

No reportable releases of extremely hazardous substances (identified at 40 CFR 355) or 
hazardous substances (identified at 40 CFR 302.4) occurred at the MMTS during 1996. 
Therefore, the emergency notification requirements as defined in Section 304 were not applicable 
to the MMTS during 1996. Extremely hazardous substances or hazardous chemicals were not 
present at the M S  in amounts exceeding the threshold planning quantities established in 
Sections 3 1 1 and 3 12 of SARA Title III. Storage of diesel fuel in excess of 4,540 kilograms 
(1 0,000 pounds) would have necessitated reporting and notification; however, diesel fuel was not 
stored at the MMTS during 1996 (fuel needed for construction equipment was delivered on a 
daily basis). 

In addition, no toxic chemicals were used at the MMTS in excess of applicable threshold 
quantities established in Section 3 13 of SARA Title III. The SARA Title III reporting 
requirements for calendar year 1996 are summarizedl as follows: 

8 

0 

Q, 

Sections 301-303: Emergency Planning - not required 

Section 304: Emergency Notification - not required 

Sections 3 1 1-3 12: Material Safety Data SheetdChemical Inventory - not required 

Section 3 13: Toxic Chemical Release Inventory Reporting - not required' 

2.1.3 Resource Conservation and Recovery Act (RCIRA) 

The Utah Hazardous Waste Management Rules are considered applicable or relevant and 
appropriate when hazardous waste must be managed as part of the remedial action activities. To 
address the State requirements, as well as Federal requirements under RCRA, DOE prepared the 
Special Waste Management Plan for the Monticello Mill Tailings Site and Viciniv Properties 
( S W )  (DOE 199%). This document presents the DOEs approach for the management of 
wastes contaminated with hazardous substances other than uranium mill tailings that are 
encountered during remediation of the MMTS. Additionally, it outlines DOEs approach for the 
assessment and remediation of hazardous substances and other nonradiological wastes. (However, 
it does not address surfacewater and groundwater issues associated with the MMTS.) Guidelines 
for Managing Suspect Hazardous Substances Encountered During Remediation at the 
Monticello Mill Tailings Site and Vicinity Properties (Guidelines), Attachment 1 of the S W ,  
provides field procedures for implementation of the plan. The SWMP was submitted to the EPA 
and the State of Utah in March 1995. Comments were incorporated and the Draft Final 
document was resubmitted in November 1995. The plan was updated and resubmitted to the 
EPA and1 the State of Utah in March 1997. 

Currently, materials that require special management according to the S W  may be placed into 
storage at the Interim Waste Management Area (IWMA), located on a secured area of the 

1996 MMTS Annual Site Environmental Summary DOE1Grand Junction Office 
Page 4 November 1997 



millsite. The Interim Waste Management Area Operating Plan and Procedures (WMA OP&P) 
is incorporated into the SWMP as Attachment 2. The IWMA OP&P describes the management 
of the IWMA in detail and provides documentation of compliance with substantive requirements 
of RCRA. Once the on-site repository begins accepting wastes, hazardous wastes may be hauled 
directly to the on-site repository. The on-site repositoy will meet the substantive requirements of 
a RCRA Subtitle C disposal facility. 

R C U  wastes that do not meet the waste acceptance criteria for the permanent on-site repository 
may be treated onsite or transported by a commercial transporter to an off-site treatment, storage, 
and/or disposal facility for disposal. On-site treatment will be conducted to solidify liquid waste 
for the purpose of meeting the on-site repository waste acceptance criteria. 

2.1.4 National Environmental Policy Act 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER. 

2.1.5 Uranium Mill Tailings Radiation Control Act 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER. 

2.1.6 Clean Air ActAWational Emission Standards for Hazardous Air Pollutants 

No changes in the compliance status for these statutes have occurred since preparation of the 
1995 SER. 

2.1.7 Clean Water ActlNational Pollutant Discharge Elimination System 

In 1993, DOE submitted a Ultah Pollution Discharge Elimination System (UPDES) permit 
application to the Utah Division of Water Quality, Department of Environmental Quality, for 
installation of the WWTP (State of Utah, 1992). The WWTP plant was installed1 in 1995 east of 
the millsite. The treatment plant treats water in retention Pond 3 to reduce radionuclides, heavy 
metals, and suspended solids prior to discharge into Montezuma Creek. Specific effluent 
limitations from the discharge water were proposed by the State of Utah in 1993 and clarified in 
February 1'994. 

During 11996, the water level in Pond 3 was llow as a result of drought conditions in the 
Monticello area during the winter of 1995 and the first half of 1996. Consequently, operation of 
the treatment plant was not required until December 1996, when the plant treated and released 
approximately 700,000 gallons of water in an 8-day period. This release was conducted1 to reduce 
the water level in Pond 3 and to provide for adequate capacity for storm water over the winter. 
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Influent water and effluent (i.e., treated water) were sampled on three occasions at the WWTP 
during November and December 1996. A comparison of State water quality standards to the 
WWTP effluent analyses is presented in Section 2.2.4. 

To date, the plant has treated and released approximately 4.7 million gallons into Montezuma 
Creek. On the basis of waste-loading calculations, all discharges from the WWTP occurring in 
1996 were in compliance with effluent guidelines established by the Utah Division of Water 
Quality, Department of Environmental Quality. 

2.1.8 Safe Drinking Water Act 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER. 

2.1.9 Toxic Substances Control Act (TSCA) 

Asbestos-containing materials were identified at the MMTS in 1994 in several of the buildings 
located on the former BLM Compound, the former millsite analytical control laboratory, and in 
suspected steam lines located near the water loading station on MP-00211-VL. Approximately 
15 cubic yards of asbestos-containing soil and materials (piping, insulation, floor tiles, etc.) were 
remediated at the MMTS in October 1996. All asbestos waste material is stored at the 
Temporary Asbestos Storage Area on the millsite and awaits final disposal in the permanent 
repository. Asbestos was removed with permit approval fiom the State of Utah, Division of Air 
Quality. AU work was completed in compliance with the Utah Administrative Code, R446-1-8, 
Utah Air Conservation Rules (U.A.C. 1991). 

Light ballasts removed fiom three of the BLM Compound buildings (2, 6, and 7) were determined 
to contain polychlorinated biphenyls (PCBs) on the basis of the August 1957 date stamped on the 
ballasts. (In compliance with 40 CFR 761, ballasts manufactured prior to 1979 that are not 
labeled "NO PCBs" must be assumed to contain PCBs). During demolition, the ballasts were 
removed fiom the light fixtures, ,placed into plastic bags, labeled as to lbuilding of origin and date 
of generation, and stored in a 55-gallon open-head drum. Several of the lbaliasts were noted to be 
leaking. The drum was placed into an overpack, which served as secondary containment. 

The ballast-containing drum within the overpack was transported to the WMA for storage and 
placed into a steel structure with a locking, hingedl lid in August 1995. (TSCA requirements for 
container storage of PCB waste are outlined in the SWMP). The overpack and the steel1 box were 
marked with the appropriate PCB marking. The ballasts were shipped1 to an approved high- 
temperature incineration facility and were destroyed in accordance with 40 CFR 761. After 
certification as non-radioactive, a second shipment of two PCB ballasts was made to the same 
facility on July 23, 1996. 
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2.1.10 Federal hsecticide, Fungicide, and Rodenticide Act 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER (pesticides were not used on the MMTS in 1996). 

2.1.11 Endangered Species Act 

An updated list of Federal endangered and threatened species was obtained from the U.S. Fish 
and Wildlife Service (FWS). Only one of the listed species, the southwestern willow flycatcher 
(Empidonax fraiZZzi extimus), was suspected to occur, inhabit, or visit areas within OUs I, 11, or 
111. DOE conducted a survey for this species in May and1 June 1996 in accordance with FWS 
protocol; no southwestern willow flycatchers were found. 

An updated list of State-sensitive species was obtained from the Utah Diirision of Wildlife 
Resources. Two of the listed species, the northern goshawk (Accipiter genfilis) and spotted bat 
(Euderma maculatum), may occur in the OU III area. Protection of these species will be 
considered in the remedial design if remediation is conducted in OU 111. 

2.1.12 National Historic Preservation Act/Archeological Resources Protection Act 

A final report of the mitigation of site 42SA2 1063, a multi-component prehistoric campsite, was 
completed in May 1996. Because of possible effects of haul road construction on the site, a 
program of archaeological data recovery was conducted, which included systematic surface 
artifact collection, augering and test excavation to identify areas having high potential for 
important cultural deposits, and controlled excavation of extensive blocks. Five archaeological 
components-Paleoindian, Middle Archaic, Terminal Archaic, Formative, and Ute-were 
identified, all restricted to the uppermost 15 cm of soil. Archival and cultural materials collected 
during site excavation were submitted to the Edge of the Cedars State Park in Blanding, Utah, for 
curation (Accession Number ECPR-960 10). 

Busried human remains of probable prehistoric origin (first encountered during construction 
activities on the millsite in 1995) were exhumed and reburied. Consultation with the Hopi Tribe 
about discovery, exhumation, and ultimate disposition of the remains was officially opened by 
DOE in February 1996. (The assumption of a Native American origin for the remains was based 
on the presence of prehistoric ceramics.) Exhumation, nondestructive descriptive field analyses, 
and reburial were performed in September 1996. Reburial of the remains was conducted at a 
nearby location (site 42SA23 129) on DOE property in accordance with stipulations of the Hopi 
Tribe. A final repon of the activity was completed in October 1996. 
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2.1.13 Executive Order 11988, "Floodplain Management" 

No changes relevant to Floodplain Management for Montezuma Creek occurred in calendar year 
1996. Adverse impacts associated with direct and indirect development of the floodplain are 
evaluated for each remedial design prepared. 

2.1.14 Executive Order 11990, "Protection of Wealands" 

In 1989, the U.S. Army Corps of Engineers (COE) determined that wetland areas exist on the 
MMTS. DOE submitted the design drawings of OU I, Phase I, to EPA in March 1992 to noti@ 
EPA of planned wetland disturbances. Until 1996, wetland restoration was accomplished on a 
site-specific basis. In March 1996, the Monficello Wetlands Master Plan (Master Plan) (DOE 
1995d) was submitted1 to EPA and the State. The Master Plan provides guidelines for mitigation 
of all disturbed MMTS wetland areas. Mitigation plans previously submitted to EPA andor the 
State are not included in the Master Plan. Goals of the Master Plan ensure that (1) CERCLA 
cleanup activities comply with applicable wetlands regulations and guidance; (2) adverse effects to 
wetland areas are avoided where possible; (3) unavoidable adverse effects to wetland areas are 
minimized; and (4) adverse effects to wetland areas are mitigated. The Master Plan provides 
delineation results, mitigation measures, and monitoring plans for disturbed wetland areas at the 
MMTS. 

Wetland areas at the M M T S  total 1 1.5 hectares (28.5 acres). Excluding OU III, only 3.1 hectares 
(7.6 acres) of wetland areas have been or will be affected by remedial activities. Wetland types in 
Monticello include: perennial streams, intermittent streams, emergent wetlands, depression 
wetlands, and stock ponds. Wetland areas will be restored in situ where possible; otherwise they 
will be re-created at the millsite (except for one small wetland area adjacent to the lhaul road that 
was re-created on an adjacent DOE-owned property). Restoration efforts include restoration of 
size and hnction of wetland areas, minimization of erosion, lprevention of weed encroachment, 
and use of ecotype plant species. The seed will be collected locally when lpossible. Re-created 
wetland areas will be monitored for a minimum of 3 years until success criteria are achieved. 

The First AnnualMonitoring Report for Monticello Wetlands (DOE 1996c) was submitted to 
EPA and the State in December 1996. Three completed wetland areas were monitored' in 1996 in 
accordance with the Master Plan. Third-year monitoring data for wetland1 area "IMS-00 184-VL 
Pond" exceeded the final success criteria with a vegetative cover of 96 percent. First year 
monitoring was conducted on two properties completed in 1995: "MP-00178-RS Phase IIA 
Central Tract" and MS-0 104 1 -VL Edge of Pond." First year success criteria were met for the 
former but not for the latter (probably a result of the drought). Additional planting will be done if 
the Edge of Pond wetland area does not approach second-year success criteria in 1997. 
Undisturbed emergent, stock pond, and perennial stream wetlands were also sampled for lbaseline 
measurements in 1996. The baseline data is used to establish success criteria. 

AIso in 1996, five remediated properties were investigated for potential past disturbance to 
wetland areas. Of the five, only "MP-OO1178-RS Phase I1 Pehrson 1" may have been affected 
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along the edge. To insure that all possible effects are mitigated, the maximum possible disturbed 
acreage (1,300 square feet) will be re-created on the millsite. During monitoring activities, an 
area of new seeps was discovered south of the Monticello cemetery. The new seeps will lbe 
monitored to determine whether they are expected to lbecome wetlands. 

2.1.15 State of Utah Groundwater Quality Protection Regulations 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER. Concentrations of samples collected from downgradient Burro Canyon well 95-06 
exceeded Federal standards for gross alpha and uranium-234 + 238. This well was installed in 
January 1996. 

2.1.16 Title 73, "Water and Irrigation," Utah Code Annotated 

No changes in the compliance status for this statute have occurred since preparation of the 1995 
SER. 

2.2 Environmental Issues and Actions 

2.2.1 Suspect Hazardous Substances 

The process for managing suspect CERCLA hazardous substances discovered before or during 
remed'iation is identified in the S W  (DOE 1997). This document addresses the procedures for 
identifjhg and characterizing suspect hazardous substances and the processes for remediating and1 
verifLing lhazardous substances. It also addresses waste management issues. 

During 1996, activities associated with suspect hazardous substances included preparation and 
submittal of the Site Characterization Report for Monticello Peripheral Properties MP-00181- 
OT, Phases W a n d  IVA, andMP-OO2ll-yL, Phases I and 11 (DOE 1996b) to lthe regulatory 
agencies in January 1996. Additionally, suspect hazardous substances were identified on several 
peripheral properties and on the millsite during remediation, triggering the use of the management 
process prescribed in the SWMP. 

2.2.2 Underground Storage Tanlais 

DOE ,permanently closed four underground storage tanks (USTs) on the MMTS during E995 in 
accordance with the applicable State of Utah UST Rules. DOE was notified by the State of 
Utah's Executive Secretary of the Division of Environmental1 Response and Remediation, UST 
Section, on January 8, 1996, that the low levels of petroleum contamination at the site complied 
with the Utah UST requirements and that no fbrther corrective action was required. Further 
corrective action would only be required if a change in land use or other evidence of 
contamination from the facility was indicated. 
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In October 1996, an UST was unexpectedly encountered on peripheral property Mp-002 1 1 -VL. 
The UST, which was previously used to store diesell fbel, will be permanently closed in 
accordance with the applicable state of Utah UST Rules during the 1997 construction season. 

2.2.3 Repository Construction 

DOE reconfirmed the decision to construct a repository on 80 acres of DOE-owned land south of 
the millsite in December 1994 (see Figure 13). The favorable hydrogeologic setting, as well as 
the design features of the repository, will ensure that the site is protective of human health and the 
environment. Design for the repository was finalized in August 1995, and the construction 
subcontract was awarded in September 1995. Repository construction was initiated in November 
1995 and is currently in progress. 

Excavation of the repository and installation of the repository liner were completed in 
November 1996. The repository is designed to contain 2.6 million cubic yards of contaminated 
materiall. A multi-layer cover that includes a radon lbarrier and vegetated cover will be 
constructed aRer placement of contaminated materials is complete. Facilities associated with the 
operation of the repository include runoff-control ditches, sediment ponds, soil stockpiles, Pond 4 
(used to contain water removed from the repository leachate collection and lleak detection 
systems), and a support area that contains office trailers, lunchrooms, restrooms, and other 
administrative facilities. 

2.2.4 Wastewater Treatment Plant 

The WWTP is designed to remove heavy metals and radionuclides from groundwater and surface 
wastewaters at an average flow rate of 60 gallons per minute. The plant equipment is housed in 
three, 48-foot trailers. 

The wastewater treatment system employed at the MMTS encompasses all three of the classic 
treatment processes: primary treatment, secondary treatment, and advanced or tertiary treatment. 
The primary treatment system consists of the collection pond (Retention Pond 3) located 
downgradient of the tailings storage areas. Secondary treatment is provided by Trailers 1 and 2. 
Tertiary treatment is provided by Trailer 3. Trailers 1 and 2 are cu~ently operational. Trailer 3, 
housing the tertiary treatment, was upgraded in 1996 to use activated alumina to remove selenium 
from the water. 

During tailings excavation, surface and sub-surface waters are collected and routed to Pond 3 
prior to treatment lby the WWTP. Wastewaters from various areas of the MMTS are collected 
and mixed in Pond 3 so that the water influent to the W P  meets the influent water 
qualityrequirernents of the plant specifications. Larger sediment particles settle to the bottom of 
Pond 3, thus providing primary treatment. This sediment will be removed from the pond and 
lplaced in the on-site repository when the pond is decommissioned1 at the end of the project. 
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To meet the discharge effluent criteria, secondary treatment processes are employed to treat the 
contaminated solids in the wastewater solution. The secondary treatment system includes 
chemical precipitation, sedimentation, and membrane filtration. Trailer 2 contains the chemical 
precipitation process. The process involves addition of various chemicals to convert the solids in 
solution to a colloidal suspension prior to filtration. The membrane filtration system in Trailer 2 
then filters the solids fiom the wastewater, producing a clean filtrate that can be discharged to the 
receiving waters. To veri'@ that the discharge criteria established by the UDEQ, Division of 
Water Quality are met, water samples are collected and analyzed. If the filtrate produced by the 
secondary treatment does not meet the regulatory discharge criteria for one or more of the 
analytes, the tertiary treatment must be employed. 

The tertiary treatment consists of ion-exchange, adsorption, and filtration media with 
60-mesh or larger filters. Choice of the appropriate media is dependent on the analyte to be 
removed and the specific chemistry of the influent. As in the case of the secondary treatment 
system, samples are collected fiom the discharged water to veri@ that the State discharge criteria 
are met. 

OHM Remediation Services took over operation of the WWTP in September 1996. Training 
revisions of the WWTP Operations and Maintenance Manual, WWTP modifications, and 
maintenance occurred throughout most of 1996. The WWTP was operated in the recirculation 
mode in November 1996 for operator training and did not discharge to Montezuma Creek. 
Because of the below-normal precipitation in the winter of 1995/1996 and through June of 1996, 
water levels in Retention Pond 3 were low, and treatment was not required; however, 
precipitation increased during the remainder of the year. Treatment and discharge of water to 
Montezuma Creek occurred for 8 days in December 1996 to reduce Retention Pond 3 water 
levels so that adequate capacity for storm water would be provided during the winter. Influent 
and Effluent Data for samples collected in December 1996 at the WWTP are presented in Tables 
2 and 3 respectively. The discharges to Montezuma Creek in December 1996 met the maximum 
concentration limits for all lpollutants. The discharges met all of the 30-day average limits except 
for those of selenium. Selenium levels were slightly elevated above the 30-day average limit 
during the 8 days of discharge. During the 8 days, the plant discharged a total of 697,795 gallons 
at an average flow rate of 61 gallons per minute. The plant operator did not use the activated 
alumina process during this period, and1 therefore, selenium removal occurred. 
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Table 2. Iniuent Results for December I996 

U=Undeteded 
Oil and Grease sample was not analyzed by the laboratory due to analytical problems. 
' pH not reported by OHM 
' NP=Test Not Performed 
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Table 3. Effluent Results For December 1996 

Parameter hlaximnm Allowable Practical 
Pond 3 1 Quantitation 11/25/96 

I I I I I 

TSS (rneiL18 I I Test Not Performed' 130 I '  10 NP U 
I I - -  -~ 

25 2 I u  I U I U 

100 5 I NP 23 I NP 25 
I I 
I I I 

BOD ( m g t )  

COD (mgiL) 

Total' Radium-226 (pCi!L) I 56 I 0.4 1~ 6.5 I I 5.1 Ii 16 9.5 I 
Dissolved Radium-226 (pCiiL) 15 i 33 11 0.4 NP i 5.9 11 4.3 I 
Uranium (mg/L) 

I 
II 

20 I 0.0004 I NP I 0.19 I NP I 0.17 I I 

Total Zinc (m&) 5 I I 0.02 I ,  u li u I ,  U I U 

Ammonia as N (mdL) U 3.9 I 0.1 1 '  NP I I U I  NP I I 

Gross Aloha (dZi/L) 
I 
I 1000 I 10 I NP 112 I NP * 139 I 

Total Arsenic (mg/L) 

Total Mercury (mg/L) 

Iron (mdL) 
I 
I 0.3 I5 I 0.1 I u U I  0.4 I I 

Total Lead (mdE) 
I 
I 0.16 I 0.002 I U i u l  U U I 

Total Selenium ( m a ) '  0.18 I1 I 0.048 1 0005 I 0.16 i 0.17 I 0.16 

Total Silver ( m a )  
I 
I 0.0024 I 0.005 I U i u I1 U U II 

10 1 Not Analyze& 
I 
I1 U 1 NP 

PH 
I 

NA I NA 1 Not Available' I1 NP . I 8.84 11 
I 

5 I 0.1 1 NIP I I 0.1 I1 NP 0.3 II I 

I 
I 1250 I 10 I NP 1' 678 11 NP 786 I 

Oil and Grease sample was not analned by the laboaratory due to analytical problems. 
' pH not reported by OHM. 
' Influent was not sampled on 12/19/96. 
' NP=Tea Not Performed 
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3.0 Environmental Monlitoring Summary 
Historical environmental monitoring information, sampling techniques, and regulatory guidance 
pertaining to environmental monitoring are presented in the 1994 and 1995 SER. Environmental 
monitoring data collected during 1996 are presented in this section. 

3.11 Atmospheric Radon 

Radon concentration was measured at 25 locations during 1996 (Figure 2) with Landauer Radtrak 
alpha-sensitive detectors. As in previous years, the detectors were exposedl in duplicate 1 meter 
(3.28 feet) above the ground surface and were analyzed quarterly (3-month exposure). 

The site-specific standard of 0.8 picocuries per liter (pCi/L) was calculated by adding the EPA 
standard (40 CFR 192) of 0.5 pCi/L (annual average) to the natural background concentration of 
0.3 pCi/L. As shown in Table 4, the atmospheric radon concentrations measured during 1996 
exceeded the EPA standard at two locations along the DOE property boundary and1 at one 
location (RN-M-04) off the DOE property. It is expected that when the tailings have been 
removed from the present location and placed in the long-term storage cell that all radon sampling 
locations exceeding the standard will return to background levels. Concentrations at the 
remaining off-site locations were below the standard, which is consistent with previous years’ 
analytical results. Quarterly data collected1 at each location are listed in the appendix, Tables A-1 
through A-4. 

3.2 Air Particulates 

The 1996 air sampling network consisted of (1) five high-volume air samplers that sample 
ambient air at approximately 1.13 cubic meter per minute (m3/min) for 24 hours every sixth day 
for particulate matter less than or equal to 10 micrometers in diameter (PM,,); and (2) six low- 
volume (flow rate of 0.06 m3/min) air samplers adjacent to the millsite and the city of Monticello 
that sample radioparticulates (radium-226, thorium-230, polonium-2 10, and1 total1 uranium). 
Figure 3 depicts the locations of the air particulate samplers at and near the MMTS that provide 
on-site, off-site, and background data for air particulates. 

Table 5 compares measured PM,, concentrations to EPA standards. Acceptable levels of PM,, 
are defined in the National Ambient Air Quality Standards (40 CFR 50), which specifjr a 
maximum annual average of 50 micrograms per cubic meter (pg/m’) and a 24-hour maximum 
concentration of 150 pg/m3. During 1996, the maximum annual average and 24-hour maximum 
concentrations of PM,, measured at all sampling locations were well1 below EPA standards. 

The annual average concentration of PM,, measured at the four samplers surrounding the millsite 
was 13.7 pg/m3, and the average 24-hour maximum concentration measured at these samplers 
was 3 1.6 pg/m3. Background1 concentrations measured at AIR-M-7 were 9.5 pg/m3 (annual 
average) and 23.8 pg/m3 (maximum Concentration). The lhigher PM,, concentrations near the 
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Figure 2. Atmospheric Radon Monitoring Locations A t  and Near MMTS 



Table 4. Comparison of Average Annual Radon Concentrations At and Near 
W T S  with EPA Standard During I996 

Sampl ilng 
Location 

Radon Concentratt on 

Ann'ual EPA Stalndard 
Avelr age ( Inc lud ing  backgrou'nd) 
(pCi /lL) a (pCi / L )  

On Si t e  

RN - M  - 06 
RN - M -  07 
RN-M - 16 
RN-M-18 
RN - M  -20  
RN - M  - 22 
RN - M  - 24 
RN -'M - 26 
RN - M  -28 
RN-M-30 
RN -'M -32 
RN -'M - 34 

Off S i t e  

R - M  - 1 -1RN' 
R - M  - 2 - RN' 
R- 'M - 3 - RN 
R-M-4-RN' 
R-M -5-RN 
R - M  - 6 - RNI 
R - M  - 7 - RN' 
RN -M-04 
RN-M-10 
R N - M - 1 1  
RN -'M - 13 
RN-M-14 
R N - M -  15 

1.1 
4.6 
0 . 5  
0 .6  
0 . 4  
0 . 5  
0 .6  
0 . 6  
0 . 7  
0.7 
0.7 
0.5 

0 . 5  
0 . 5  
0 . 8  
0 .4 
0 . 6  
0 . 5  
0 . 3  
1.1 
0 . 4  
0 . 3  
0 . 4  
0 . 3  
10.4 

0.8 
0 . 8  
0 . 8  
0 . 8  
0 8  
0 . 8  
0 . 8  
0 . 8  
0 . 8  
0 .8  
0 . 8  
0 . 8  

0.8 
0 . 8  
0.8 
0 . 8  
0 . 8  
0 . 8  
0 . 8  
0 . 8  
0 . 8  
0 . 8  
0 .8  
0 . 8  
0 . 8  

1 pCi /L  = 3 .7  x 10.' becquerels per lliter 
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EXPLANATlON 

PMIO SAMPLERS 

SAMPLING LOCATION5 
@ RADIOPARTICULATE, 

Ill 6/11 / 9 i  
A00421 0 

Figure 3. Air ParticuIate Sampling Locations At and Near M T S  
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Table 5. Results of M T S  PMl, Monitoring Conducted During 1996 

S t a  t i ion IMeasured PM,, a 

(,!.ig/m3) 
EPA Standlards 

(ug/m3) 

AIlR-M- 1 

A I  R-IMI- 3 

A I  R - M -  5 

A I R - M - 6  

A I IR -  M - 7 

Maxi mum 
Average 
Count 

Maxi mum 
Aver age 
Count 

Maxj mum 
Average 
C o u n t  

Maxi mum 
Average 
Count 

Maxi m u m  
Average 
Count 

41 
16 
42 

27.7 
14.2' 
37 

33 
14.6 
32 

24.6 
9.9 
41 

23.8 
9.5 
42 

150 
50 

150 
5 01 

1508 
5 01 

150 
50 

150 
5 01 

a Tlhe numbers given i n  thils tablie are def ined a's fo l~ lows :  
IMaxi mum - Maxi mum concentrat ion observedl i n sampl e per iod .  
Average - Annual average concentrat ion.  
Count - Number of samples c o l l e c t e d .  

DOE/Grand Junction Ofice 
November 1997 
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millsite were probably caused by hgitive dust from remedial activities on the millsite, construction 
of the repository, vehicular traffic on unpaved roads, and dirt from streets in and around 
Monticello. Results of PM,, analyses for individual stations are listed in the appendix, Tables A-5 
through A-9. 

Table 6 compares 1996 maximum and average radioparticulate concentrations with DOE derived 
concentration guidelines (DCGs). A DCG represents the concentration that would cause a 
member of the public, residing at the point of collection, to receive a dose of 100 mredyr from a 
specified radionuclide. Exposures above this limit are considered unacceptable. All measured 
concentrations of radium-226, thorium-230, polonium-2 10, and total uranium were two to four 
orders of magnitude below the respective DCGs. Results of individual analyses are listed in the 
appendix, Table A-10. 
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P 

E 

c 
6 
P 
R 
P 
1 
E 
E 
P 
I 

Table 6. Results of MMTS Radioparticulate Monitoring Conducted During 1996 ’ 

Rad1 o l  ogi ca l  Elements 

Radi~um-226 Pol~onium-210 Thor i  um-230 Thori~um-230 Uranium Uraniium 
(pCi/mL) ’ (vCi/mL) (pCi/rnL) ’ (pg/mL) (pg/mL) (pCi/mL) ’ 

DCG 1.OE-12 1.OE-12 4.OE-14 No Standard No Standard 2.OE-12 

S ta t i t on  

Maximum e 

Coun1t 
R-M-1-AIR Average 

Maxi mum 
R-M-2-AIR Average 

CounB 

Maximum 
R-MI- 3 - A I  R Average 

Count 

Maximum 
R-M-5-AIlR Average 

Count 

Maximum 
R-MI-6-AIR Average 

Count 

Maximum 
R-M-7-AIR Average 

Count 

4 5E-16 
2 6E-16 

9 ( 8)  

7 OE-16 
3 1E-16 

9 ( 9) 

4 2E-16 
2 OE-16 

9 ( 8)  

3 5E-16 
2 OE-16 

7 ( 7) 

3.6E-16 
2 OE-16 

9 ( 6) 

6 4E-16 
2 1E-16 

9 ( 8)  

4 .9E-  15 
2.9E-15 

9 ( 9 )  

4.2E- 15 
2.3E-15 

9 ( 9 )  

3.4E - 15 
2.2E-15 

9 ( 9 )  

4.2E- 15 
2.4E-15 

7 ( 7 )  

3.9E- 15 
2.4E-15 

9 ( 9 )  

4.2E-15 
2.6E-15 

9 ( 9 )  

2 9E-16 
1 5E-16 
9 ( 9 )  

1 6E-16 
1 1E-16 
9 ( 9 )  

1 6E-16 
1 2E-16 
9 ( 9)  

1 5E-16 
1 3E-16 
7 ( 6) 

1 5E-16 
1 1E-16 
9 ( 8) 

1 4E-16 
1 OE-16 
9 ( 8)  

1.5E-08 
7 7E-09 

9 ( 9)  

8.2E-09 
5.7E-09 

9 ( 9)  

8.2E-09 
6.2E-09 

9 ( 9)  

7.7E-09 
6.7E-09 

7 ( 6)  

7 7E-09 
5.7E-09 

9 ( 8) 

7.2E-09 
5.2E-09 

9 ( 8)  

-4.6E-04 
3 4E-04 

9 ( 9)  

-4.5E-04 
3.3E-04 

9 ( 9)  

-3.5E - 04 
3.0E-04 

9 ( 9) 

-4.3E-04 
3.1E-04 

7 ( 7)  

-3.3E-04 
2.7E-04 

9 ( 9)  

-3.1E-04 
2.6E-04 

9 ( 9 )  

-3.2E-16 
2.3E-16 

9 ( 9)  

-3 1E-16 
2.3E-16 

9 ( 9 )  

-2.4E - 16 
2.1E-16 

9 ( 9)  

-3.OE-16 
2.1E-16 

7 ( 7) 

-2.3E-16 
1.9E-16 
9 ( 9)  

-2.1E-16 
1.8E- 16 
9 ( 9)  

“ A  ”-” 

” 1 m i  c r o c a r i e  per m i  11 i ;I i t e r  i(pCi /mL) = 3 7 x l o 4  becquereis per m i  11 i t e r  
‘ pg/mL = p i  cograms per  m i  11 11 i t e r  

‘ The conversioa o f  u ran i  urn concentrat ions between m ic rocu r ies  and p i  cograms assumes 

“The numbers g i ven  i n  t h i s  t a b l e  are de f i ned  as fo l l ows  

i n d i c a t e s  an approximate va lue ( t h e  va lue was ou ts ide  the  l i m i t s  f o r  which the  
inst rument  was c a l i b r a t e d )  S c i e n t i f i c  n o t a t i o n  E-15 = “ x  ” 

The conversion o f  t h o r i  urn-230 concentrat ions 
between m ic rocu r ies  and p i  cograms assumes equi 11 b r i  urn and an act1 v i  ty  o f  0 0194 pCi /vg 

e q u i l i b r i u m  and an a c t i v i t y  o f  0 687 pCi/pg 

Maximum - Maximum concen t ra t i on  observed 1 n sample p e r i o d  
Average - Annual average concen t ra t i on  

Count - Number o f  samples co l i lec ted.  

Only samples above de tec t i on  l i m i t  a re used i n  
ca l  cu l  a t1  on 

o f  samples having concentrat ions above the  de tec t i on  l i m i t .  
The number i n  parentheses i n d i c a t e s  the  number 
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3.3 Direct Gamma Radiation Monitoring 

Environmental radiation monitoring is conducted to assess the potential gamma radiation dose to 
persons on and near the millsite. Gamma radiation measurements are included, along with 
radiation measurements associated with radon and air particulates, in the calculation of total1 off- 
site dose to the public to determine compliance with the DOEEPA standard of 100 mredyr 
above background (see Section 3.4, Off-Site Dose Modeling). 

During 1996,25 monitoring locations (Figure 4) on the DOE property line and surrounding areas 
were monitored quarterly using CaS0,:Dy (calcium sulfate: dysprosium) thermoluminescent 
dosimeters (TLDs). Results of the monitoring are presented in the appendix, Tables A-13 
through A-1'4 and are summarized in Table 7. The background level of gamma radiation of 93 
mredyr was measured at station R-M-7-TLD. Two DOE property-line locations yielded annual 
average measurements greater than the standard; annual averages of measurements collected off 
the millsite were below the standard. Levels of gamma radiation at the DOE boundary are 
expected to decrease to background levels after remediation is completed. 

3.4 Qff-Site Dose hbdeling 

Monitoring data collected during 1996 were used to calculate the effective dose equivalent (EDE) 
to the maximally exposed off-site individual near the MMTS. Calculation of the EDE of the 
maximally exposed off-site individual living approximately 100 meters (328 feet) north of the site 
boundary involved summing the radon, air particulate, and gamma source terms at this location. 
Tlhe dose caused by these sources was I7 mredyr from radon and 3 0 mredyr from gamma 
radiation. The dose resulting from radioparticulate emissions was indistinguishable from 
background1 concentrations. Summing these sources results in a total dose of 47 mredyr 
(0.47 millisievert per year) above background, which is below the DOEEPA standard of 
100 mredyear above background. 

As required by DOE Order 5400.5, the collective populatior, dose was calculated. The dose 
assessment model CAP88PC predicted that the cohlective dose to persons residing within an 80- 
kilometer (50-mile) radius of the W T S  was 23.84 person-rem per year (0.24 person-sievert per 
year). Because a reliable source term for radionuclides could not be derived, it was not included 
in the population dose estimate. However, on the basis of ambient air radionuclide concentrations 
measured at the site (see Table 6 in this report), the population dose from DOE-caused 
radionuclide emissions was expected to be minimal. The population file used in the dose 
modeling was compiled fiom 1990 U. S. Bureau of Census data; the meteorological data file was 
derivedl from meteorological data collected at the MMTS during 1996. 

3.5 Meteorology 

Meteorological monitoring was conducted during 1996 at a location approximately 200 meters 
southwest from the repository (Figure 4). Parameters measured or calculated included windl 
speed, wind direction, standard deviation of wind direction, ,temperature, barometric pressure, 
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Figure 4. Direct Gamma Radiation andMeteoroiogica1 Monitoring Locations At  and Near MMTS 



Table 7. Average Annual Gamma Exposure Rates A t  and Near M T S  
During 1996 

Gamma Exlposure 

Sampl i ng Annuall  Average 
Location (mremiyr) a 

DOE Standard1 
(rnremlyr) ’ 

Onl Si t e  

TLD-M-06 
TLD-M-07 
TLD-M -08 
TLD-M - 09 
TLD-M- 10 
TLD-M-14 
TLD-M-16 
TLD-M-18 
TLD-M -20 
TLD-M-22 
TLD - M  - 24 
TLD-M-26 . 
TLD-M - 28 
TLD-M -30 
TLD-M-32 
TLD-M-34 

O f f  S i t e  

R - M -  I-TLD 
R-M-2-TLD 
R -  M - 3 -TLD 
R-M-4-TLD 
R-M-5-TLD 
R-M - 6-TLD 
R - M - 7 -TLD 
TLD-M-02 
TL D -1M - 0 3 

653 
143 
104 
117 
127 
216 
107 
119 
108 
110 
118 
115 
115 
109 
110 
116 

108 
108 
118 
128 
124 
100 
89 

111 
107 

193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

193 
193 
193 
193 
193 
193 
193 
193 
193 

1 rnremlyr = .01 millisieverts per year .  
S t a n d a r d  includes background o f  89 mremlyr . 
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precipitation, solar radiation, and relative humidity. Table 8 summarizes 1996 weather data for 
temperature, wind speed, and precipitation. 

Table 8. 1996 Weather Data Summary for the MMTS 

C" = degrees Centigrade, F" = degrees Fahrenheit 
KPH = kilometers per hour; MPH = mles per hour 
cm = centmeters, m. = mches 
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3.6 Surface Water 

Montezuma Creek is the lprimary surface water body in the MMTS area, flowing west to east 
through the center of the millsite. Typical flow rates are on the order of 1 to 2 cubic feet per 
second. Flow is generally perennial; however, portions of the creek are seasonally dry some 
years. Montezuma Creek water is diverted about 1 mile upstream of the millsite for crop 
irrigation. Downstream of the millsite, creek water is also used for crop irrigation and livestock 
watering. Other surface water bodies in the MMTS area include several artificial ponds and 
groundwater seeps. 

The 1996 surface water monitoring program at the MMTS involved a continuation of the OU 111 
Remedial Investigation (RI) through the June sampling event. The objectives of the RI were (1) 
to compare upstream water quality conditions within Montezuma Creek with conditions on and 
downstream of the millsite, (2) to characterize the type and extent of contamination in surface 
water, and (3) to verify compliance with State surface water quality standards. After the June 
sampling event, the RI was completed, and surface water sampling fiequency was reduced to an 
annuall basis until remediation of the millsite commences. 

In accordance with the above stated objectives, surface water samples were collected from the 
locations listed1 in Table 9. Sampling locations included an established network on Montezuma 
Creek upstream of the millsite, on the millsite, and1 downstream of the millsite. In addition, 
samples were collected from Montezuma Creek along sampling transects during RI soil and 
sediment sampling; sampling locations are shown in Figures 5, 6, and 7. 

Surface water samples collected during 1996 were submitted for laboratory analysis for the 
constituents listed in Table 9. Alkalinity, pH, electrical conductivity, and temperature were 
measured in the field at the time of sample collection. The analytical results are displayed in Table 
A-1 7 of the appendix. All surface water samples were collected and analyzed according to 
standardized, approved methods described in the Drafi Final Monticello Mill Tailings Site 
Operable Unif 111 Remedial Investigation/Feasibiiity Study Field Sampling Plan (DOE 1995a). 
State of Utah water quality standards are compared to 11996 and lhistoric sample results in 
Table 10. 

Analyte concentrations detected in samples from Montezuma Creek upstream of the millsite were 
below State standards. Samples Collected from Vega Creek also had concentrations below State 
standards. On the millsite, samples collected from SW92-04 and SW92-05 exceeded the gross 
alpha and total dissolved solids (TDS) standards in at least one sample. 
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Date Description 

F e b r u q  1996 

Sites Sampled Andytes Measured 

April 1996 

June 1996 

Odober 1996 

Location 

Lipgradient 

Downgradient 

Millsite 

'Downgradient 

Upgradient 

Downgradient 

Uprgadient 

hiillsite 

Domngradient 

Table 9. 1996 Sirrface Water Sampling aud Analytical Design Schedule 

AI, gross a, As, gross p, Ca, C1, Co, Cu, F, K, Mg, Mn, Mo, Na, NH,, 
(NO,+ NO,)-N, Pb, Pb-210, Ra-226, Rn-222, Se, SO,, TDS, Th-230, 

U-234, U-235, U-238, V, Zn 

Note: Metals analyses were conducted on filtered and unfiltered samples 

A, gross Cr, As, gross p, ca, C1, Co, CU. F, Y Mg, Mn, Mo, Na, NH,, 
(NO,+ NO,)-N, Pb, Pb-210. Ra-226, Rn-222, Se, SO,, TDS, 771-230. 

U-234, U-235, U-238, V, Zn 

Note: Metals analyses were conducted on filtered and unfiltered samples 
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Figure 5. Surface Water Sampling Locations On and Upstream of W T S  
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Figure 6. Surface Water Sampling Locations Downstream Of MMTS 



\ , 

LEGEND 

0 SURFACE-WATER 
SAMPLING LOCAmON - - - 'CREEK 

PAVED ROAD - 
__/-. DIRT ROAD 

Figure 7. Surface Water Sampling Locations Downstream of M T S  and on Verdure Creek 
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Table 10. Comparison of State of Utah Water Quality Standards" with 1996 and Historical 
Maximum Concentrations in Montezuma Creek 

S t a t e  
Standard 

1996 ,Maximum H i s t o r i c a l  Maxilmum c.d 

Cons t i t uen t  
UP - On Down - UP - On Down - 

Gradient  S i t e  Gradient  Gradient  S i t e  Gradient 6 
I 
t 
1 
91 
I 
I 

Common Ions 

F1 u o r i  de e 1 4-2  4 mg/L 0.231 -0 186 0.334 0.289 
N i t r a t e  (as Nl) 1 0  mg/L -0.082 -0.236 0.588 5.67 
Tota l  Dissolved Sol i d s  1200 mg/L 1190 1500 1690 1842 

-0.197 0.267 
2 982 10.007 

1860 1700 

F i te l  d Measurements 

68.5-9.0 7.20-7.88 7 .35 -8 .94  7 .2 -9 .16  6 .6 -8 .67  61.74-9.6 

Meta ls  

0.05 mg/L 
1 . 0  mg/L 
0.75 mg/L 
0 . 0 1  mg/L 
0.05 mg/L 
0 .2  mg/L 
I 0 mg/L 
0 05 mg/L 
0.002 mg/L 
0 . 0 1  mg/L 
0.05 mg/L 

-0.0025 <0.0011! 0.0051 -0.0039 
-0.121 

0.14 
CO. 001 
-0.0049 
-0.0101 

2 85 
0.0245 

<o .  0001 
0.0097 

~ 0 . 0 0 7  

-0.0339 
0.1 

-0.0926 
CO. 009 
~ 0 . 0 0 6  
-0.017 
1 34 

-0.0051 
-0.0002 
-0.012 

0.0209 

0 027 
-0.126 

0.257 
CO. 0 0 1  

0 0263 
0.0515 
4 45 
0.0065 

CO. 0001 
0.042 

-0 001 

Arsenic 
Bar1 um 
Boron 
Cadrni urn 
Chromi um 
Copper 
I r o n  
Lead 
IMercury 
Selieni um 
S i  l iver i 

c 
P 
L 
t 
E 
B 
1 
I 

Radio1 og i  ca l  

15 
50 

5 

pCi /L  
pCi /L  
pCi /L  

8.13 
4 6 . 4 3  

0 .41  

23.35 
~ 4 8 . 6 4  

0 . 2 8  

207.08 
52 .I94 
1.1 

76 
26.5 
3L 3 

162 
48 

0.96 

517 
187 

1.6 

Gross Alpha 
Gross Beta ' 

Rad1 nm-226+228 

' S t a t e  o f  Utah Water Q u a l i t y  Standards f o r  t he  Montezuma Creek segment. Utah A d m i n i s t r a t i v e  Code Rule R317-2 

' A  ' I - - - "  i n d i c a t e s  no data a v a i l a b l e .  a "c" ind i lcates t h a t  t h e  maximum concen t ra t i on  was below the  de tec t i on  
Not a l l  S t a t e  standards a re  l i s t e d  i n  t h i s  t a b l e .  

l i m i t  (number shown i s  d e t e c t i o n  l i m i t ) .  a "-" i n d i c a t e s  an1 est imated va lue.  
The values are i n  u n i t s  shown under the  S t a t e  Standard column 

a Based on maximum concentrat ions observed from 1984 through 1995 
' A1 1 owabl e maximum concen t ra t i  on v a r i e s  accord1 ng t o  t h e  dai l y  maximum mean a i  r temperature 
' N i t r a t e  (as N)  was de r i ved  us ing t h e  f o l l o w i n g  conversion. I N i t r a t e  (as N) = NO, 7 4.427 
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Among samples collected downstream of the millsite, the following standards were exceeded in 
one or more samples: gross alpha, gross beta, lead, and TDS (Table 10). The gross alpha 
standard was exceeded at all downstream locations with the exception of site 19SW96-01. Gross 
beta activity was detected in excess of the State standard (50 pCi/L) in samples collected from the 
Sorenson site during the April and October sampling events. The lead standard (0.05 m a )  was 
exceeded in a sample collected from location SW92-06. TDS concentrations exceeded the State 
standard at locations SW92-05, SW92-07, Sorenson, SW9401, 1SSW96-01, 19SW96-01, 
2OSW96-0 1,2 1 SW96-0 1,22SW96-0 1,24SW96-0 1, and 25SW96-0 1. 

Concentrations of several analytes in Montezuma Creek samples, including gross alpha, gross 
beta, molybdenum, uranium, and vanadium, were generally higher downstream of the millsite than ' 

on the millsite. This increase in analyte concentrations may result from discharge of contaminated 
groundwater into the creek. Foilowing are indications that contaminated alluvial groundwater is 
discharging into Montezuma Creek downstream of the site (I) seepage from the stream banks is 
often visible along the creek downstream of the eastern millsite boundary, (2) stream flow 
measurement data typically indicate a net increase in creek flow between sites SW92-05 and 
Sorenson, and (3) historical assessments of water quality data indicate that the maximum 
concentrations of mill tailings-related constituents in Montezuma Creek water were typically 
detected in samples from W-4 or the Sorenson site. 

Slade Spring was the only groundwater seep sampled in 1996 (Figure 6); samples were not 
collected from locations W-2, Carbonate Seep, and1 North Drainage because of insufficient water. 
Flow from Slade Spring discharges directly into Montezuma Creek via a well defined channel at 
approximately 40 gallons per minute. Consistent flow and a positive field-chlorine test in 1996 
suggest a municipal source. The gross alpha standard of 15 pCiiL was exceeded in the sample 
collected from Slade Spring (22.04 pCi/L); all other analyte concentrations were lbelow State 
standards. 

The 1996 groundwater monitoring program at the MMTS involvedl a continuation of the OLJ 111 
RI through July of 1996. The objectives of the RI in 1996 were (I) to characterize the extent of 
contamination within the alluvial1 aquifer; (2) to determine if water quality within the Burro 
Canyon aquifer is being degraded by contaminated alluvial groundwater; and (3) to veri@ 
compliance with Federal and State grou'ndwater quality standards. After the July sampling event, 
the IRI was completed, and the groundwater sampling frequency was reduced to an annual basis 
until1 remediation of the millsite commences. 

Groundwater sampling in 1996 was conducted in four sampling events according to the schedule 
presented in Table 1 I. Sampling was conducted using standardized, approved methods specified 
in the Draft Final Monticello Mill Tailings Site Operable Unit III Remedial 
InvestigatiodFeasibiIity Study Field Sampling Plan (DOE 1995a). Table 1 1 also lists the wells 
that were sampled and analytes measuredl for each sampling event. Field1 measurements made at 
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Date 
I 

Formation 

Alluvial , 
I 

Burro Canyon ~ 

Dakota Sandstone 

Alluvial 

Burro Canyon 

Alluvial 

Burro Canyon 

Dakota Sandstone 

Dakota Sandstone 

ABuvial 

Burro Canyon 

Dakota Sandstone 

February 
1996 

~ ~~ ~~~ ~~ 

Wells Sampled 

95-01,95-03, P92-02, P92- 
04 

95-02,95-04,95-06,95-08 

95-07 

82-30B, 31SW91-35, 
3 1 SW91-50,3 1 SW91-55, 
36SE91-58,36SE93-201-2 

93-01 

92-09,92- 1 11,95-01,95- 
03, P92-04 

95-02,95-04,95-06, 
95-08,92- 10 

92-12 

95-07 
I 
~ 95-01,95-03, P92-02, P92- 
I 04, P92-09 

1 95-02,95-04,95-06, 
95-08 

I 95-07 
I 

April 1996 

July 11 996 

Location 

IDowvngradient 

Cross-madient 

Millsite 

Downgradient 

Cross-gradient 

Downgradient 

Cross-gradient 

Table I I .  Grozrndvater Sanipliiig and Analytical Design Schedule 

Analytes Measured 

Al, gross a, As, gross p, Ca, C1, Co, Cu, F, K, Mg, Mn, Mo, Na, NH,, 
INi, (NO,+ NO,)-N, Pb, Pb-210, Ra-226, Rn-222, Sb, Se, Sn, SO,, 
TDS, Th-230, U, U-234, U-235, U-238, V, Zn 

AI, gross a, As, gross p, Ca, Cl, Co, Cu, F, K, Mg, Mn, Mo, Na, NH,, 
(NO, + NO,)-N, Pb, Pb-2 10, Ra-226, Rn-222, Se, SO,, TDS, Th-230, 
U, U-234, U-235, U-238, V, Zn 

All, gross a, As, gross p, Ca, C1, Co, Cu, F, K, Mg, Mn, Mo, Na, NH,, 
(NO,+ NO,)-N, Pb, Pb-210, Ra-226, Rn-222, Se, SO,, TDS, Th-230, 
U, U-234, U-235, U-238, V, Zn 



Date 

October 
1996 

Table I I (continued). Groitndwater Sampling and Analytical Design Schedule 

ILocation 

LJpgradient 

lhldlsite 

Downgradient 

~~ ~ 

Cross-gradient 

Formation 

Alluvial’ 

Burro Canyon 

Dakota Sandstone 

Alluvial 

Burro Canyon 

Dakota Sandstone 

Mancos Shale 

Alluvial 

Burro Canyon 

Dakota Sandstone 

Burro Canyon 

92-011 ~ 92-03.92-05 

92-02,92-04,92-06 

92-11 3 

82-30B, 82-3 1 B-E, 82- 
40A, 82-42,3 1 SW91-03, 
311 SW9 1-1 4,3 1 SW9 1-23, 
311 SW91-35,3 1SW91-SO, 
31SW91-55,36SE91-58, 

36SE93-20 1-2 

93-01 
~~~~~~~ ~ 

31 SW93-199-1 

31SW93-203-2,36SE91- 
61 

82-07,88-85,92-07,92-08, 
92-09,92-1~11,95-01,9S-03, 

P92-02, P92-04, P92-09 

83-70,92-10,95-02,95-04, 
95-06,95-08 

92- 12 

3 1 NE93 -205 

95-07 

Dakota Sandstone 

Analvtes Measured 

AI, gross a, As, gross p, Ca, C1, Co, Cu, F, K, Mg, Mn, Mo, Na, NH,, 
(NO2+ NO,)-N, Pb, Pb-2110, Ra-226, Rn-222, Se, SO,, TDS, Th-230, 
U-234, U-235, U-238, V, Zn 



each well included alkalinity, electrical conductivity, dissolved oxygen, oxidation-reduction 
potential (Eh), temperature, and turbidity. Figure 8 shows the sampling locations of on-site and 
upgradient wells, and Figure 9 shows the sampling locations of downgradient and cross-gradient 
wells. Analytical results of all 1996 well samples are included in the appendix, Table A-19 

As part of the FU, seven new wells (95-01, -02, -03, -04, -06, -07, and -08) were installed and 
sampled in 1996. These wells were installed to provide better definition of the extent of 
contamination in the alluvial aquifer, to provide a wider spatiai distribution of Burro Canyon 
water quality, and to aid in the interpretation of the hydrologic interaction between the alluvial 
and Burro Canyon aquifers. 

Sample results from upgradient alluvial and Burro Canyon wells were below Federal and State 
standards. The pH measured at upgradient Dakota Sandstone well (92- 13) exceeded the standard 
(measured value was 9.06 compared to the State standard of 6.5-8.5). With the exception of the 
pH, analyte concentrations in the sample collected from this well were below Federal and1 State 
standards. Maximum concentrations of analytes measured in alluvial wells are listed and 
comparedl to Federal and/or State standards and historical maximums in Table 12. Maximum 
concentrations of groundwater analytes that exceeded standards in 1996 are posted for each well 
in Figures 10 and 1 I. 

On-site alluvial groundwater is contaminated at many locations by elements leached from the mill 
tailings piles. in  1996, the highest concentrations of metals and radionuclides were generally 
detected in samples from wells 36SE93-201-2,31SW91-35, and 31SW91-50 (Figure 10). 
Standards were exceeded in one or more on-site alluvial well samples for arsenic, gross alpha, 
fluoride, molybdenum, (nitrate + nitrite)-N, pH, radium-226 + 228, selenium, and uranium-234 + 
-238 (Table 12). Sample results from the on-site Dakota Sandstone well sampled in October of 
1996 (3 1 SW93-199-1) exceeded standards for fluoride, molybdenum, and (nitrate + nitrite)-N, 
and1 the gross alpha, pH, selenium, and uranium-234 + -238 standards were exceeded in samples 
collected from onsite Mancos Shale wells (Figure 10). All sample results for the on-site Burro 
Canyon well (93-01) were below applicable standards. 

Samples from downgradient alluvial wells provide evidence of off-site migration of contaminants. 
In 1996, the standards for gross alpha, molybdenum, selenium, and uranium-234 + 238 were 
exceeded in samples from one or more downgradient alluvial wells (Figure 1 1). Results of the 
1996 installation and sampling of alluvial wells 95-01 and1 95-03 indicate that uranium 
contamination does not extend downgradient of well1 92-09. The average 1996 uranium-234 + 
23 8 sample concentration from well 92-09 was 162 pCi/L, and the average 1996 uranium-234 + 
238 sample concentrations from wells 95-03 and 95-01 were 5.25 pCi/L and 1.08 pCi/L, 
respectively. 
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Table 12. Comparison of Federal a and State of Utah Groundwater Quality Stanahrds 
with I996 and Historical Maximum Concentrations in Alluvial Aquifer ' 

Federal / S t a t e  1996 Maximum H i s t o r i c a l  Maximum d.e 

Const i tuent  Standard 
UP - On Down - UP - On Down - 

Gradient  S i t e  Gradient  Gradient  S i t e  Gradient  

Common Ions 

F1 u o r i  de 
N i t r a t e  (as N) 

Fi elid Measurements 

Metals 

Arsenic 
Bar1 um 
Cadrni urn 
Chrornli urn 
Copper 
Lead 
Mercury 
Moil ybdenum 
Seil en1 urn 
S i  il ver 
Z inc 

Radio1 ogi cal  

Gross A1 pha (exc l  udilng 
Radon & Uranium) ' 
Rad1 urn-226+228 
Urani um-234+238 " 

2 . 4  mg/L 0.287 5.27 0.936 
10.0 rng/II -0.249 263 5 .37  

6 . 5 - 8 . 5  6.82-7.00 6 .28 -8 .96  6.51-7.92 

0 .05  mg/L 
1.0 mg/L 
0.01 mg/L 
0 .05  mg/L 
1.0 mg/L 
0.05 mg/L 
0.002 mg/L 
0.1 mg/L 
0 . 0 1  mg/L 
0.05 rng/L 
5 0 mg/L 

0.519 
- - -  
_ _ _  
_ _ _  
0.0379 
0.0153 
_ _ _  

34.2 
0,402 

0 0345 
_ _ _  

0.0393 
- - -  
- - _  
- - -  
0.0058 
0.0066 

0.236 
0.0263 

0.027 

_ _ _  

- _ _  

15 pClI/II <21 46 -222 87 -321 8 

5 pC1 /II 0 .33  41.97 3 19 
30 pC1 /lL 6 . 7 8  4871 46 1346 76 

0.242 . 5 .66  
4.721 60.086 

6 .37 -7 .32  6 . 0 - 9 . 2 5  

-0 0036 1 .104  
-0.074 0 .85  
<0.001 0.005 
4 . 0 0 6  0.037 
-0.0068 0 174 

0.0032 -0.0229 
<0.0001 0.0023 
-0.0036 1.44 
-0.0051 0.16 
<O 007 -0.0067 

0.0297 5 02 

<77 -4318.9 

0.56 44 
8 . 4 8  ' 8588 8 

0 . 8 .  
33.308 

6 . 0 - 8  8 

0.054 
1.000 
0.005 
0 . 0 1  
0.0285 
0.0248 
<0.001 

0 . 5 3  
0 . 0 6  
0 .  152 
0.47 

873.31 

0 . 9  
2281 4 

'Scanaaras from tne Uran8ium M i l 1 1  T a i l i n q s  Radiat ion Conrrol  Act revisea i n  1986 

standards are l i s t e d  i n  t h i s  t a b l e  

l i m i t  (numbrr snown i s  d e t e c t i o n  l i m i t )  d "-"  ind ica tec  on o s t i m a t w  v i l l u e  
The ~ ~ I U E ?  are i n  u n i t s  mown under tne FeaeraI lState 5t1ndd.a c n l u r n  

" S r ~ t e  oc  Utah Ground Water Q u a l i t y  S;andards. T i t l e  26 LnaDter ! I  IJrdn Lode Annotated Not a l l  S ta te  

' C  ' i ca icd tes  no data avai labi le.  a "c" i nd ica tes  thc '  '!IC mdximurr rnncw?t ra t io r !  wds W i o w  tne d e t e c t i o n  

-Based o r  mdXimUm concentrat ions observes from 1984 tnvouar i995 
 nitr rat^ ( a s  N )  was der ived  us ing  the f o l l o w i n g  conversi ~i 

qMeasured values represent t o t a l  gross a l ~ n a  m i n u s  uranium a c t t v i t y  Uranium concentrat ions whlch were 
n i t r a t p  ( a ,  N I  = NO, - 4 427 

measured i n  mill l igrams per  l i t e r .  were converted t o  p icocur ies  per l i t e r  
an a c t i v i t y  o f  0 687 p icocur ies  per  microgram (pCi / i ig )  
' Total  granium concentrat ions.  which were measured i n  in7 i 1  igrams per 1 i t e r  

i n  p icocur ies  per l i t e r  for ComDdrison purposes. l h i s  conversion assumes equ i l i i b r ium and dn a c t i v i t y  o f  0.671 
p icocur ies  De- microgram (pCi/ i rg)  

' Extreme values t e s t i n g  o f  uranium r e s u l t s  from samples c o l l e c t e d  i n  1993 ind ica ted  t h a t  a value (155.03 pCi /L )  
i r o m  an upgradient we l l  was n o t  included i n  t h i s  t a b l e  

This conversion assumes e q u i l i b r i u m  and 

were converted t o  Uranium 234+238 

was an o u t l i e r .  t h i s  value 
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Concentrations of samples collected from Burro Canyon well 95-06 exceeded the gross alpha and 
uranium-234 + 23 8 standards. All1 other analyte concentrations measured in downgradient and 
cross-gradient Burro Canyon wells were below applicable standards. 

Results from downgradient Dakota Sandstone well 92- 12 were below applicable standards. 
Cross-gradient Dakota Sandstone well 95-07 had sample concentrations that exceeded the gross 
alpha, fluoride, and pH standards. 

A complete description of the groundwater portion of the RI, including detailed analysis of the 
nature and extent of groundwater contamination, groundwater flow, contaminant transport, and 
groundwater and surface water interaction. will be included in the OU III RI report (in progress). 

3.8 Ecological Risk Assessment 

During 1996, sampling and analysis associated with the OU I11 ecological risk assessment (ERA) 
(DOE 1997c) were conducted. The objective of the ERA is to determine if elevated 
concentrations of millsite-related contaminants are adversely affecting the Montezuma Creek 
ecosystem. A detailed description of the sampling and analysis plan for the ERA is in the Draft 
Final Monticello Mill Tailings Site Operable Unit III Remedial Investigation/Feasibiliy Study 
Work Plan (DOE 199%). Data collection in support of the ERA began in 1994 and concluded in 
1996. A detailed discussion of the findings will be presented in the OU 111 RI and OU 111 ERA (in 
progress). A remediation strategy for Montezuma Creek soil, sediment, and surface water will be 
based in part on the results of the risk assessment. 

Activities conducted in 1’996 to support the ERA includedl ecological surveys, biotic media 
sampling, and abiotic media (soil, sediment, and surface water) sampling. 

3.8.4 Ecological Surveys 

Ecological surveys were conducted in spring 1996 to document the presence or absence of State- 
sensitive or Federal threatened and endangered (T&E) receptors of potential concern that had not 
previously been identified within OU 111. The surveys focused on the peregrine falcon 
(endangered), southwestern willow flycatcher (endangered), and fish in Montezuma Creek. The 
surveys indicated that the peregrine falcon, southwestern willow flycatcher, and fish were not 
present within OU I11 (Craig 1996, DOE 1996d, Oak Ridge National Laboratory 1996). 

3.8.2 Biotic Media Sampling 

The primary goal of biotic media sampling was to provide analytical data that could lbe used to 
calculate contaminant doses to receptors of concern. Samples of vegetation, terrestrial 
invertebrates, and benthic macroinvertebrates were collected at transects along Montezuma Creek 
and Verdure Creek, the latter of which was used as a background or “reference” area. Biotic 
media sampling was conducted in accordance with the sampling procedures and quality 
assurancelquality control requirements specified in the MonticeIIo MiII TaiIings Site Operable 
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Unit III Remedial InvestigatiodFeasibility Study-orafr Final Field Sampling Plan (DOE 
1 995 a) and Monticello Mill Tailings Site, Operable Unit III Remedial InvestigatiodFeasibility 
Stu+Drafr Final Quality Assurance Project Plan (DOE 1995d). The sampling methods used 
to obtain biota samples for the ERA are described in the following subsections. 

3.8.2.1 Vegetation Sampling 

One grass, one forb, and one shrub composite sample were collected at Transects 21-25 along 
Montezuma Creek and at Transects $4-16 along Verdure Creek (Figure 12). Different species 
within each vegetation type were sampled in the approximate ratios in which the species occurred 
in the field. Grasses and forbs were clipped at ground level and placed in separate polyethylene 
sample bags. Shrubs were clipped at the base of the current year’s growth. All1 samples were 
analyzed for metals, gross alpha and gross beta radioactivity, and selected radionuclides. 
Analytical results are included in the appendix, Table A-18. 

3.8.2.2 Terrestrial Invertebrate Sampling 

Terrestrial1 invertebrates were sampled at Transects 2 1-25 along Montezuma Creek and at 
Transects 14-16 along Verdure Creek (Figure 12). Attempts were made to collect one composite 
flying insect sample and one composite non-flying insect sample at each transect. However, 
composite samples could not be collected at each transect because the amount of terrestrial 
invertebrates available at some transects did not provide a sufficient sample mass for analysis. The 
limited mass available was attributed to the unusually dry conditions in the Monticello area during 
1996. To o.btain a sufficient sample mass, samples collected along all Montezuma Creek transects 
were composited to form a single flying insect sample, and samples collected along all Verdure 
Creek transects were cornposited to form a single flying insect sample. Sufficient sample mass 
was obtained to form non-flying insect samples at each transect for metals analysis and at most 
transects for radiological analysis; samples fiom Transects 22 and 23 (along Montezuma Creek) 
were composited to form one sample for radiological analyses. 

Vegetation-dwelling invertebrates were collected with a sweep net that was passed through 
vegetation along the length of the transect. Ground-dwelling invertebrates were collected in 
pitfall traps located along the transects. Samples were contained in re-sealable polyethylene 
sample bags, placed in coolers, and then analyzed for metals, gross alpha and gross beta 
radioactivity, and radium-226. Analytical results are included in1 the appendix, Table A-1 8. 
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3.8.2.3 Benthic Macroinvertebrate Sampling 

Benthic macroinvertebrate samples were collected upstream of the Monticello millsite (MZG and 
M U G  in Figure 12) within Montezuma Creek; near Transects 2, 3, and 9 within Montezuma 
Creek; and near Transect 10 within Verdure Creek during August 1996. Sampling was 
performed by Oak Ridge National Laboratory as part of a study designed to (1) evaluate and 
document ecological1 conditions along Montezuma Creek and in the Verdure Creek reference area 
and (2) monitor changes in the ecological conditions during implementation of MMTS remedial 
actions. 

Samples were collected with an aquatic kick net fitted with a 500-micrometer meshed net and 
were collected in triplicate fiom each transect. Collections were made by disturbing the bottom of 
the stream by foot or hand and allowing the dislodged invertebrates to float into the net. When 
enough estimated biomass was accumulated, the specimens were placed on filter lpaper, blotted to 
remove visible moisture, and weighed. Samples were analyzed for metals, gross alpha and gross 
beta radioactivity, and selected radionuclides. Analytical results are included in the appendix, 
Table A- 1 8. 

3.8.2.4 Results 

In comparison to sample concentrations measured along Verdure Creek and lower Montezuma 
Creek, slightly elevated metals concentrations and radioactivity levels were found in biotic media 
samples collected immediately downstream of the millsite. Interpretations of these analytical 
results, particularly in relation to the Montezuma Creek ecosystem, are provided in the OU I11 
ERA. 

3.8.3 Abiotic Media Sampling 

Surface water, soil', and sediment samples were collected along Montezuma and Verdure Creeks 
during spring and1 summer 1996 to support the OLJ I11 ERA. The primary goall of abiotic media 
sampling was to provide analytical data that could be used to calculate contaminant doses to 
receptors of concern. Results of surface water sampling are discussed in Section 3 6, Surface 
Water. 

Soil and sediment samples were collected at Transects 2 1-25 across Montezuma Creek and at 
Transects 14-1 6 across Verdure Creek (Figure 12) At each transect, one composite near-surface 
(0- to 3-inch) soil sample and one composite subsurface (3- to 24-inch) soil sample were collected 
on each side of the creek. Each composite sample was composed of soil fiom three to five 
augered boreholes. One composite sediment sample consisting of five near-surface (0- to 3-inch 
or 0- to 6-inch) grab samples was collected at each transect that crossed a channeled section of 
the creek. At transects that crossed ponded sections of the creek, five discrete near-surface (0- to 
3-inch or deeper) sediment grab samples were collected near the pond shore. Samples were 
analyzed for selected metals, ions, and radionuclides. In addition, vertical profiles of Ra-226 
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concentrations were measured at each soil boring using field instrumentation. Analytical results 
and radiological field measurements are summarized in the appendix, Tables 19 and 20. 

The primary source of soil and sediment contamination in the Montezuma Creek valley is the 
milhite. Montezuma Creek, which flows through tailings piles on the millsite, has lbeen the 
primary transport mechanism for contaminated soils and sediment. Analytical results indicate that 
concentrations of copper, uranium, vanadium, radium-226, lead-2 10, uranium-234, uranium-23 5, 
uranium-238, and thorium-230 are significantly higher in Montezuma Creek soils and sediments 
than in Verdure Creek soils and1 sediments. The most extensive contamination occurs in the upper 
reaches of Montezuma Creek below the millsite. A detailed inteqxetation of these analytical 
results is provided in the OU I11 RI and OU I11 ERA. 

DOE/Grand Junction Office 1996 MMTS Annual Site Environmental Summary 
November 11 997 Page 45 



4.0 References 

40 CFR 192. U. S. Environmental Protection Agency, "Uranium Mill Tailings Radiation Control 
Act," US. Code of Federal Regulations. 

40 CFR 302. U. S. Environmental Protection Agency, "Designation, Reportable Quantities, and 
Notification," US. Code of Federal Regulations. 

40 CFR 3 5 5 .  U. S. Environmental Protection Agency, "Emergency Planning and Notification," 
US. Code of FederaI Regulations. 

40 CFR 76 1. U. S. Environmental Protection Agency, "Polychlorinated Biphenyls (PCBs) 
Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions," U. S. Code of 
Federal Regulations. 

State of Utah, 1992. Authorization to Discharge Under the UPDES General Permit for Storm 
Water Discharges from Construction Activities B a t  Are Classtjied as "Associated with 
Industrial Activity, rr Division of Water Quality, Department of Environmental Quality, Salt Lake 
City, UT. 

U. S. Department of Energy, I995a. Draft Final Operable Unit III Remedial 
InvestigatiodFeasibility Study Field Sampling Plan, prepared by Rust Geotech for U. S. 
Department of Energy Grand Junction Projects Office, Grand Junction, CO. 

, 1995b. Draft Final Operable Unit III Remedial InvestigatiodFeasibility 
Study Quality Assurance Project Plan, Prepared by Rust Geotech for U.S. Department of 
Energy, Grand Junction Projects Office, Grand1 Junction, CO. 

, 199%. Draft Final Operable Unit III Remedial InvestigatiodFeasibility 
Stue- Work Plan, prepared by Rust Geotech for U. S. Department of Energy Grand Junction 
Projects Office, Grand Junction, CO. 

, 1995d. Wetlands Master Plan (draft), prepared by Rust Geotech for 
U. S.  Department of Energy Grand Junction Projects Office, Grand Junction, CO. 

U. S Department of Energy, 1996a. Monticello Mill Tailings Site Environmental Report for 
Calendar Year 1995, prepared by Rust Geotech for U.S. Department of Energy Grand Junction 
Projects Office, Grand Junction, CO. 

, 1996b. Site Characterization Report for the Monticello Peripheral 
Properties MP-00181-0T, Phases W a n d  IVA, andMP-OO2II-VZ, Phases I and II, prepared by 
Rust Geotech for U.S. Department of Energy Grand Junction Office, Grand Junction, CO. 

11 996 MMTS Annual Site Environmental Summary DOE/Grand Junction Office 
Page 46 November 11 997 



, 1996c. First Annual Monitoring Report for Monticello Wetlanb, prepared 
by MACEC-ERS for U. S .  Department of Energy Grand1 Junction Office, Grand Junction, CO. 

, 1996d. Letter to Mr. Robert D. Williams, Assistant Field Supervisor, U.S. 
Fish and Wildlife Service concerning Southwestern Willow Flycatcher Surveys Performed Under 
Subpermit 96-07, from M.A. Rondinella, U.S. Department of Energy Grand Junction Office, 
Grand Junction, Colorado, August 6, 1996. 

U. S Department of Energy, 1997a. Monticello Site Management Plan, prepared by Rust 
Geotech for U.S. Department of Energy Grand Junction Projects Office, Grand Junction, CO. 

, 1997b. Final Special Waste Management Plan for the Monticello MiII 
Tailings Site and Vicinity Properties, prepared by Rust Geotech for U.S. Department of Energy 
Grand Junction Projects Office, Grand Junction, CO. 

, 1997c. Draft Monticello Mill Tailings Site, Operable Unit HI, EcologicaI 
Risk Assessment. Prepared by WCTEC-ERS for U. S. Department of Energy Grand Junction 
Office, Grand Junction, CO. 

DOE Order 5400. I, General Environmental Protection Program, Washington, DC. 

DOE Order 5400.5, Radiation Protection of the Public and the Environment, Washington DC. 

Utah Administrative Code, 199 1. R446-1-8, Utah Air Conservation Rules, Provo, UT. 

Utah Code Annotated, 1995. State of Utah Ground Water Quality S tanhrb ,  Title 26, Chapter 
1 1 

O R W ,  1 996. Draft Progress Report on the Biological Monitoring Program for the Monticello, 
Utah, Mill Site: August I996 Sampling Period, prepared by Environmental Sciences Division, 
ORNL, Oak Ridge, Tennessee, March. 

Craig, A.M., 1996. Personal Field1 Notes, Biologilst, Rust Geotech, Grand Junction, Colorado, 
April 

DOE/Grand Junction Ofice 1996 MMTS Annual Site Environmental Summary 
November 11997 Page 47 



This page intentionally left blank. 

1996 MMTS Annual Site Environmental Summary DOE/Grand Junction Office 
Page 48 November 1997 



DOE/Grand Junction ofice 1996 MMTS Annual Site Environmental Summary 
November 1997 Page A- 1 



I 
e 

Table A-I.  Radon Data for Monticello, First Quarter I996 
(date installed: 01/03/1996; date removed: 03/02/1996) a 

Sample 
Locat i  on1 

Detector  
Number 

R- M- 1 - RN 
R - M - 1 - R N  
R- M- 2 - RN 
R-M- 2 - RN 
R-M-3-RN 
R-M-3-RN 
R-M-4-RN 
R-  M -4- RN 
R-M-5-RN 
R-M-5- RN 
R-  M - 6 - RN 
R-  M - 6 - RN 
R-  M - 7 - RN 
R-M-7-RN 
RN-M- 04 
RN-M-04 
RN-M-06 
RN-M-06 
RN-M-07 
RN-M-07 
RN-M-10 
R N - M - 1 0  
RN-M- 11 
RNl-M- 11 

3866014 
3866150 
3992925 
3993011 
3992987 
399 3 0 010 
3865950 
3865975 
3992869 
3992911 
3993002 
3993051 
3865973 
3865993 
3992901 
3993013 
3865985 
3866138 
3992938 
3993034 
3992814 
3993081 
3992812 
3992815 

0.5 
0.5 
0.7 
0.4 
0.8 
0.8 

<0.3 
<0.3 

0.6 
0.4 
0.5 
0.6 

~ 0 . 3  
<0.3 

1 .5  
1 .6  
0.5 

4 . 3  
2 . 1  
2 .5  
0.4 

4 . 3  
4 . 3  
4 . 3  

5E-10 
5E-10 
7E- 10  
4E-10 
8E - 10  
8E-10 

<3E-10 
<3E-10 

6E-10 
4E- 10 
5E-10 
6E-10 

<3E-101 
<3E-10 

1.5E-09 
1.6E-09 

5E-101 
<3E- 101 

2.1E-09 
2.5E-09 

4E-10 
<3E - IO 
<3E - 10 
<3E-10 

a A "<' I  i lndicates t h a t  t h e  maximum concent ra t ion  was below t h e  
de tec t i on  l i m i t  (number shown i s  detect i lon l i l m i t ) .  
S c i e n t i l f i c  notation1 E - 1 0  = "x  1 0 1 - ' ~ " .  
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Table A-1 (continued). Radon Data for Monticello, First Quarter 1996 
(date installed: 01/03/1996; date removed: 03/02/1996) 

RNI-M- 13 
RN-M-13 
RN-M- 14 
RN-M- 14 
RN-M- 15 
RN-M- 15 
RN-M- 16 
RN-M- 16 
RN-M- 18 
RN-M- 18 
RN-M-20 
RN-M-20 
RN-M- 22 
RN-M-22 
RN-M-24 
RN - M - 24 
RN-M- 26 
RN-M-26 
RN-M-28 
RN-M-28 
RN-M-30 
RN-M-30 
RN-M-32 
RN-M-32 
RN-M-34 
RN-M-34 

3992871 
3992958 
3992850 
3992866 
3992919 
3993010 
3865951 
3865960 
3993016 
3993040 
3865978 
3866122 
3992936 
3992985 
3992828 
3992972 
3992889 
3992904 
3 9 92846 
3992971 
3 86 5954 
3866088 
3992851 
3993064 
3 9 9 2824 
3993048 

<0.3 
<0.3 
4 . 3  
<0.3 

0.5 
0.5 

4 . 3  
01.5 
01.6 
01.8 

<0.3 
<0.3 
4 . 3  
4 . 3  
01.4 
01.6 

4 . 3  
0 .4 
0.5 
1 . 0  
01.5 

<0.3 
01.6 
0.8 

~ 0 . 3  
0.7 

<3E- 10 
<3E-10 
<3E- 10 
<3E-10 

5E-10 
5E-10 

<3E-10 
5E-10 
6E-10 
8E-10 

<3E-10 
<3E - 10 
<3E - 10 
<3E-10 
4E-10 
6E-10 

<3E - 110 
4E- 10 
5E- 10 

1. OE-09 
5E-10 

<3E-10 
6E- 10 
8E - 10 

<3E- 10 
7E-10 

' A  "<" ind icates t h a t  the maximum concentrat ion was below the  
de tec t i  on 1 i m i  t humber shown i s de tec t i  on 'I i mi l  t 1. 
Sc ien t i f i l c  lnotat ion E-101 = "x 
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Table A-2. Radon Data for Monticello, Second Quarter I996 
(date installed: 04/02/1996; date removed: 0 7/02/1996) a 

P 
I 
1 
I 
I 
R 
I 
I 

E 

Sarnpl e 
ILocatii on 

Detector  
Number 

R-'M - 1 - RN 
1R- M - 1 - RN 
R- MI- 2 - RN 
R-M- 2 - RN 
R- M - 3 - RN' 
R- MI- 3 - RN 
R - M - 4 - R N  
R - M - 4 - R N  
R -  M- 5 - RN 
R - M - 5 - R N  
R- M - 6 -IRN 
R-M-6-lRN 
R- M - 7 -1RN 
R - M - 7  - RN 
R N - M - 0 4  
R N - M - 0 4  
R N - M - 0 6  
R N - M - 0 6  
RN-M-07 
RN-M-07 
RN-M- 110 
RN-M- 110 
R N - M - 1 1  
RN-M- 11 

4140696 
4140697 
4140618 
4140620 
4140558 
4140574 
4 140 56 8 
4140673 
4 140 561 
4140616 
4140617 
4140644 
4140571 
4140615 
4140661 
4140709 
4140717 
4140723 
4140569 
4140739 
4140557 
4140559 
4140659 
4140677 

0.5 
1 . 0  
0 .8  
0.5 
0 .9l 
0 .9  

~ 0 . 3  
0.4 
0.7 
1 . 0  
0.5 
0.6 
0.4 
0.5 
1 . 2  
1 . 2  
1 .4  
1 .5  
4.4 
3.5 
0.4 
0.4 

<0.3 
<0.3 

5E-10 
1.OE-109 

8E-10 
5E-10 
9E-10 
9E-10 

<3E-10 
4E- 80 
7E- 10 

1.OE-09 
5E-10 
6 E - 1 0  
4E- 10 
5E-10 

1.21E-09 
1.2lE-09 
.I .4E-09 
1.5E-09 
4.4E-09 
3.5E-09 

4E-10 
4E-10 

<3E- 10  
<3E-10 

a A  "<" i n d i c a t e s  t h a t  t h e  maxjmum concent ra t ion  was below t h e  

' S c i e n t i f i c  n o t a t i o n  E-10 = "x  10 l o " .  

de tec t i on  lilrnit (number shown i s  de tec t i on  l l i m i t ) .  
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Table A-2 (continued). Radon Data for Monticello, Second Quarter 1996 
(date installed: 04/02/1996; date removed: 0 7\02/1996) a 

RN-M-13 
RN-M-13 
RN-M- 14 
RN-M- 14 
RN-M- 15 
RN-MI- 15 
RN-M- 16 
RN-M- 16 
RN-MI- 18 
IRN -1Ml- 18 
RN -'MI- 2 0 
RN - MI- 20 
IRN-M-22 ' 

IRN -M- 22 
IRN -MI- 24 
'RN - M - 24 
'RN - M - 2 6 
1RN - M - 26 
IRN - M - 28 
RN-M-28 
RN-M-30 
RN-M-30 
IRN- M -  32 
RN-M-32 
RN-M-34 
RN-M-34 

4 140 584 
4140597 
4 140 57 5 
4140627 
4140556 
4 140 647 
4 I40 624 
4140692 
4140563 
4140667 
4140655 
4140687 
4140564 
4140570 
4140595 
4140603 
4140585 
4140631 
4140651 
4140682 
4140622 
4140636 
4 I40  57 6 
4140592 
4140694 
4140703 

01.7 
01.5 
01.3 

4 . 3  
01.6 

~ 0 . 3  
01.7 
0.8 
01.6 
0.9 
0.6 
0.5 
1.0 
0.6 
0.7 
0.6 
0.7 
0.5 
0.8 
4.2 
0.7 
1 .2  
1.0 
0.7 
0.5 
0.5 

7E-10 
5E- 10 
3E-10 

<3E-10 
6E - 10  

<3E-10 
7E-10 
8E-10 
6E-10 
9E-10 
6E-10 
5E-10 

1.OE-09 
6E-10 
7E-10 
6E-10 
7E-10 
5E-10 
8E-10 

1.2E-09 
7E-10 

1.2E-09 
1.OE-09 

7E-10 
5E-10 
5E-10 

a A "<" indicates t h a t  the maximum concenltrationl was below the 

' Scilenltific notation1 IE-10 = " x  
detection ldmit (number shown i s  detection 1jmIW. 
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Table A-3. Radon Data for  Monticello, Third Quarter 1996 
(date installed: 07/02/1996; date removed: 10/03/1996) a 

Sampl e 
Locat ion 

IDe tec  t o  r 
Number 

R- M - 1 - RN 
R-M-1-RN 
R-  M - 2 - RN 
R-M-2-RN 
R-M- 3- RN 
R-M-3-RN 
R-M-4- RN 
R- M- 4-  RN 
R- M- 5- RN 
R- M- 5-  RN 
R-M-6-RN 
R-M-6-RN 
R-  M - 7 - RN 
R-M-7 - RN 
RN-M-04 
RN-M-04 
RN-M-06 
RN-M-  06 
R N - M - 0 7  
R N - M - 0 7  
RN-M-10 
RN-M-  10 
RN-M- 11 
RN-M- 11 
RN-M- 13 
RN-M-13 

4140433 
0547 

4140424 
4140594 
4140429 
4140593 
4140423 
4140680 
4140430 
4140566 
4140537 
4140718 
4140412 
4 14055 1 
4140438 
4140526 
4140415 
4140449 
4140483 
4140504 
4140401 
4140469 
4140431 
4140445 
4140481 
4140544 

01.5 
~ 0 . 3  

0.7 
0.4 
01.8 
01.7 
01.6 
01.4 
01.4 
0.7 
01.5 
0.5 
0.3 
0.3 
1 . 0  
1 .0  
1.4 
1.4 

11.0 
7.7 
0.4 

~ 0 . 3  
~ 0 . 3  
~ 0 . 3  
~ 0 . 3  
~ 0 . 3  

5E-10 
<3E-10 

7lE-10 
4E71O 
8E- 101 
7E-10 
6E-101 
4E-10 
4E-10 
7E-10 
5E-10 
5E-10 
3E-10 
3E-10 

1.OE-09 
1.OE-09 
1.4E-09 
1.4E-09 
1.1E-08 
7.7E-019 

4E-10 
<3E - 110 
<3E - 110 
<3 E - 110 
<3E- 10 
<3E - 110 

a A "<' I  i ndi cates t h a t  the rnaxilrnum concentrat ion was lbel ow the  
detect ion i l i m l i t  (number shown i s  detect ion l i m i t ) .  
S c i e n t i f i c  notat i loln E-101 = "x  10 l o "  
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Table A-3 (continued). Radon Data for Monticello, n i r d  Quarter 1996 
(date installed: 07/02/1996: date removed: 10/03/1996) a 

Sarnpll e 
Locatri on 

Detector 
Number 

RN-M-14 
RN-M- 44 
IRN-M- 16 
RN-M- 16 
RN-M- 18 
'RN-M- 48 
RN-M- 20 
RN-M-20 
RN - M- 22 
RN-M- 22 
RN-M-24 
IRN- M- 24 
RN-M-26 
RN-M-26 
RN - M- 28 
RN-M-28 
RN-M-30 
RN-M-30 
IRN- M -  32 
RN-M-32 
RN-M-34 
RN-M-34 

4140395 
4140406 
4140409 
4140531 
4140512 
4140621 
4140507 
4140535 
4 14 0444 
4140747 
4140408 
4140418 
4 140446 
4140498 
4140447 
4140468 
4140460 
4140506 
4 1404 0 7 
4140425 
4 14 0448 
4140458 

4 . 3  
4 . 3  

0.5 
01.4 
01.4 
01.4 
a. 3 

0 - 4  
01.5 
0 .4 
1.1 
0.4 
0 . 9  
0.5 
01.5 
0.7 
0.5 
0.5 
1.1 
0.5 
0.8 
0.5 

<3E-10 
<3E-10 

5E-10 
4E-10 
4E-10 
4E-10 

<3E-10 
4E-10 
5E-10 
4E-10 

1.1E-09 
4E-10 
9E-10 
5E-10 
5E-10 
7E-110 
5E- 10 
5E - 110 

1.1E-09 
5E - 110 
8E - 110 
5E - 110 

' A  "<" indicates t h a t  the maximum concentration was below the 
detecti on 1 i mi t (number shown 1 s detection ;I i m1-i t ) . 
Scientifilc lnotation E-101 = "x 10 l o " .  
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Table A-4. Radon Data for Monticello, Fourth Quarter I994 
(date installed: 10/03/1996; date removed: 01/0 711997) a 

Sampl e 
Location 

IDetector 
Number 

R-M-1-RNI 
R-M-1-RNl  
R-M-2-RNl 
R-M-2-RNl 
R-M-3-RNl 
R - M - 3 - RNI 
R-M-4-RNl 
R- M- 4 - RNI 
R- M - 6 - RN' 
R-  M- 6 - RN' 
R -  M- 7 - RNI 
R-M-7-RN' 
RNI- M - 04 
RNI- M - 04 
RN-M-06 
RN-M-06 
RN-M-07 
RN-M-07 
RN-M- 10 
R N - M - 1 0  
RN-M- 11 
RNI-M- 11 
RN-M- 13 
RN-M- 13 
RN-M-  14 
RN-M-  14 

4175264 
4175299 
4 17 5436 
4 17 543 9 
4175430 
4175462 
4 17 5433 
4 17 547 6 
4175277 
4 17 541 8 
4 17 5414 
4 17 5474 
4175539 
4175616 
4175274 
4 17 5499 
4175279 
4175567 
4 17 5382 
4175504 
4 17 527 6 
4175464 
4 17 5477 
4175583 
4 17 5342 
4 17 5407 

0.5 
0.5 
0.5 
0.3 
0 .6  
0.6 
0.6 

43.3 
0.3 

4 . 3  
4 . 3  
4 . 3  

0.9 
0.6 
1.3 
0.8 
3.0 
2.8 

4 . 3  
0.3 

4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  
4 . 3  

5E-101 
5E-10 
5E-101 
3E-101 
6E-101 
6E- 101 
6E-101 

<3E-10 
3E-10 

<3E- 101 
<3E- e01 
<3E- 101 

9E - 101 
6E-101 

1.3E-09 
8E-10 

3.OE-09 
2.8E-09 

<3E - 10 
3E- IO 

<3E-10 
<3E-10 
<3E-10 
<3E-10 
<3E - 10 
<3E - 10 

a A "<'I indicates t h a t  the maximum concentratilon was below the 
detect1 on 1 i mi t (number shown i s detect1 on 1 ilmi t 1 .  
Scientilfic no ta t ion  1E-10 = "x E O  I o " .  
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Table A-3 (continued). Radon Data for Monticello, Fourth Quarter 1996 
(date installed: I0/03/I 996; date removed: 01/0 7/199 7) a 

Sarnpil e 
Locat;i on 

Detector 
Number 

IRadon 
Concentralti on 

(pCI /L)  

1RN-M-15 
RN-M- 15 
RN-M- 16 
1RN-M- 16 
IRN-M- 18 
'RNI- M - 18 
IRN - M - 20 
iRN - M - 20 
'RN - M - 22 
1RN-M- 22 
1RN - M- 24 
IRN-M- 24 
RN-M- 26 
RN - M- 26 
RN-M- 28 
RN-M-28 
IRN - M - 3 0 
RN-M-30 
iRN - M -  32 
1RN'-M-32 
RN-M-34 
RN-M-34 

4 17 5420 
4 17 5446 
4 17 54 B 6 
4175434 
4175375 
4175431 
4175312 
4 17 542 I! 
4175285 
4 17 5435 
4 17 5448 
4175483 
4175311 
4175607 
4175353 
4175478 
4175437 
4 17 546 9 
417527 5 
4175482 
4 17 527 8 
4 17 529 0 

0 .4  
~ 0 . 3  

0.3 
0 .6  
0.3 
0.7 
0.3 
0.5 
0.3 
01.5 
01.4 
01.8 
0.6 
0.7 
0.6 
01.4 
0.8 
01.7 
01.4 
01.7 
0.4 

4 . 3  

4E-10 
<3E - 110 

3E - 110 
6E-10 
3E - 110 
7E - 110 
3E - 110 
5E - 110 
3E-10 
5E - 110 
4E - 110 
8E - 110 
6E - 110 
7E- 10  
6E - 110 
4E-10 
8E - 110 
7E- 110 
4E - 110 
7E - 110 
4E-10 

<3E - 110 

a A "<" 1 nd icates th 'a t  t h e  maxilmum concentrati lon was below t h e  
detecti lon l i m i l t  (number shown iis d e t e c t i o n  i l i ~ m ~ i t ) .  
S c i e n t i f i c  notat i lon E - 1 0  = "x  l O - ' O " .  
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Table A-5. Suspended Particulates (FMIJ Data at Station AIR-M-1 during 1996 
~~ 

Sample Ticket Fi  11 t e r  F1 ow Sampl e Weight Concen- 
Date Number Number Rate T i  me ( g / F )  tration 

(m3/rnin) a (hours) (/Jg/m3 1 

0 1 /IO 2 / 1996 
04/102/ 1996 
041 08/ 1996 
04/ 14/ 1996 
04/20/1996 
04/26/1996 
05/ 02/ I996 
05/08/1996 
05/ 14/ 1996 
0 5 / 210 / 19 96 
05/26/1996 
06/01/ I996 
06/07/ 1996 
06/13/1996 
06/19/1996 
06/25/2996 
07/0il/ 1996 
07/07/1996 
07/13/1996 
07/19/1996 
07/26/1996 
08/ 121 1996 
08/ 18/ 1996 
081241 1996 
08/30/1996 
05/05/ 1996 
05/11/1996 

0 10296 -101 
040296 -10 1 
040896-01 
041496 -101 
042096-01 
042696-01 
050296-01 
050896-01 
051496-01 
052096-01 
052696-01 
060196-01 
060796-01 
061396-01 
061996-01 
062596-01 
070196-01 
070796-01 
07 1396 - 01 
017 1996 - 0 1 
072696-01 
0'81296-01 
0'81896-01 
0'82496-01 
0'830961- 0 1 
0905961- 01 
0911961-01 

6409537 
6409532 
6409528 
6409523 
6409518 
640 95 13 
6409509 
6409507 
6409502 
6418497 
64 18492 
6418486 
6418482 
6418477 
64 1847 2 
6418466 
64 1846 1 
64 18456 
64 1845 1 
641 8446 
6418441 
64 18428 
64 18423 
641 8418 
64 18413 
6418408 
641 8403 

IO. 937 
0.929 
0.935 
10.894 
0.906 
0.953 
0.944 
0.956 
0.944 
0.932 
0.885 
0.877 
0.912 
0.900 
0.912 
IO. 912 
0.897 
IO. 909 
IO. 910 
IO. 910 
IO. 91u 
10.923 
10.923 
IO. 910 
10.923 
IO. 929 
IO.  929 

24.08 
24.11 
24.02 
24.07 
24.07 
24.06 
24.05 
24.06 
24.04 
24.06 
24.06 
24.06 
24.12 
24.05 
24.017 
24.05 
24.06 
24.04 
24.10 
24.06 
24.013 
24.35 
23.75 
23.68 
23.70 
23.72 
23.72 

0.0033 
0.0241 
0.0375 
0.0045 
0.0313 
0.0251 
01.0258 
0.0373 
0.0559 
0.0308 
0.0079 
0.0198 
01.0270 
01.0344 
01.103 19 
0 .lo382 
0.0087 
0 .lo226 
01.1027 6 
01.10 128 
0 .lo259 
01.10446 
0 -10364 
0.0131 
0.0428 
0.0132 
0.0077 

2 
18 
28 
3 
24 
18 
19 
27 
41 
23 
6 
16 
20 
26 
24 
29 
7 
17 
21 
10 
2 01 
33 
28 
101 
33 
10 
6 

a Volumetric vallues o f  flow lhave been co(rrected1 t o  EPA standard 
temperature and pressure. 
Grams per fillter. 
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Table A-5 (continued). Suspended Particulates (PMIJ Data at Station AIR-M-1 during 1996 

Sample 
Dlate 

Ticket 
Number 

Fill t e r  
Number 

Fllow Sampl e 
Rate T i  me 

(m3/min1)  a (hours) 

Wei g h t  Concen - 
( g / F )  tration 

( l i g  /1m3 

09/17/1996 
09/23/1996 
09/29/1996 
10/05/1996 
10/11/1996 
10/ 17/1996 
10/23/1996 
10 /29/  1996 
11/04/1996 
11/ 10/ 1996 
11/16/1996 
11/22/1996 

82/04/1996 
12/ 10/ 1996 

111281 1996 

091796-01 
092396-01 
092996-01 
100596-01 
101196-01! 
101796 - 01 
102396- 01 
102996- 09 
110496- 0 1 
11 1096 - 0 1 
11 1696 - 0 1 
112296 - 0 1  
112896- 0 1  
120496 - 0 1 
121 096 - 0 1 

656 O!O 98 
6 56 010 93 
6560088 
6 56 010 83 
65601078 
6 56 01073 
6560069 
65601065 
656 0106 1 
656 010 57 
6560053 
6560049 
6560045 
6560041 
6560037 

0 . 9 8 1  23.70 
10.9291 23.68 
0.929 23.70 
10.928 23.70 
10.941 23.72 
0.941 23.72 
0.941 23.70 
10.941 23.72 
10.951 23.72 
10.951 23.70 
10.951 23.73 
10.951 23.72 
10.951 23.72 
10.985 23.70 
10.959 23.70 

0.0053 
0.0126 
0.0136 
0.0010 
0.0216 
0.0114 
0.0105 
0.0033 
0.0042 
0.0058 
0.0087 
0.0031 
0.0075 
0.0086 
0.0030 

a Vollumetric values o f  flow lhave been corrected1 t o  EPA standard 
temperature and1 pressure. 
Gr.arns per f i  il t e r  . 

4 
110 
110 
1 

16 
9 
8 
2 
3 
4 
6 
2 
6 
6 
2 

1 
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Table A-6. Suspended Particulates (PMl,d Data at Station AIR-M-3 during 1996 

Sampl e 
Date 

Ti lcket 
Number 

Fil liter 
Number 

F1 ow Sampl e 
Rate T i  me 

(rn3/min) a (hours) 

Weight 
(g /F)  

Concen - 
trati on 
(/Jg/m3) 

04/08/1996 
05/02/1996 
05/08/1996 
05/ 14/ 1996 
05/210/1996 
05/26/ 1996 
06/ 0 1/ 1996 
06/017/1996 
06/13/ 1996 
06/ 19/ I 9 9 6  
06/25/1996 
07/13/1996 
07/19/1996 
07/26/1996 
07/31/1996 
08/06/1996 
08/ 121 1996 
1081 181 1996 
08/24/ 1996 
08/30/1996 
09/05/1996 
091 11/ 1996 
091 17/ 1996 
09/23/1996 
09/29/1996 
10/05/1996 
10/ 11/ 1996 
10/17/1996 

040896- 03 
050296- 03 
0150896- 03 
0'51496-03 
0520961-03 
052696-03 
060196- 03 
060796-03 
061396-03 
061996- 03 
062596 - 03 
07 1396 - 03 
0171996-03 
072696- 03 
0173196-03 
080696- 03 
081296- 03 
081896- 03 
082496- 03 
083096-03 
090596- 03 
091196- 03 
091796- 03 
092396- 03 
092996- 03 
100596-03 
101196-03 
101796-03 

6409527 
6409517 
6409506 
6409501 
6418496 
641849 1 
6418486 
64 1848 1 
6418476 
6418471 
6418465 
64 18450 

6418440 
64 18435 
6418432 
6418427 
641 8422 
641 84 17 
641 8412 
64 18407 
6418402 
656 0 0197 
6560092 
6 5 6 0 0187 
6 56 0 0182 
656 0 017 7 
6 56 0 017 2 

16418445 

0.863 
10.883 
0.923 
0.923 
0.910 
0.870 
IO. 902 
10.902 
0.894 
0.902 
0.915 
0.890 
0.904 
0.931 
0.917 
10.892 
10.906 
0.906 
10.858 
0.911 
0.890 
10.890 
10.890 
0.665 
10.916 
10.927 
0.927 
IO. 900 

23.48 
23.44 
23.45 
23.45 
23.45 
23.45 
23.44 
23.81 
23.81 
23.81 
23 .81  
24.35 
23.95 
23.97 
23.96 
23.93 
23.93 
24.011 
23.96 
23.95 
23.93 
23.93 
23.98 
23.94 
23.93 
23.94 
23.93 
23.95 

01.0213 
01.0179 
01.1023 1 
0.0355 
0.0256 
0 .I0112 
01.10 173 
01.0256 
01.0227 
01.10241 
01.10 362 
01.0292 
01.10 149 
0 -10225 
01.10236 
01 - 10224 
01 -10 34 2 
01.0286 
01.10 128 
0 .lo318 
0 -10128 
0.0135 
0.0064 
0.0198 
0.0112 
0.0076 
0.0196 
0.0124 

18 
14 
18 
27 
20 

9 
14 
20 
18 
19 
28 
22 
11 
17 
18 
17 
26 
22 
10 
24 
10 
11 
5 

2 1  
9 
6 

15 
10 

a Volumetric vallues of f l o w  have been colrrectedl t o  EPA standard 
temperature and pressure. 
Glrams per  S i  11 t e r  . 
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Table A-6 (continued). Suspended Particulates (PM1J Data at Station AIR-M-3 during 1996 

Sarnpl e T i c k e t  6il 1 t e r  F1 ow Sampl e Weight Concen- 
Date Number Number Rate T m e  ( g / F )  t r a t i o n  

(ug/m3) (m3/mi  n )  a (hours 1 

10/23/1996 
10/29/1996 
11 / 04/ I996 
11/ 10/ I996 
11/ 16/ I996 
11/22/ 1996 
t1/28/1996 
12/04/1996 
121 101 I996 

102396-03 
102996- 03 
110496 - 03 
111096- 03 
11 I696 - 03 
112296 - 03 
912896-03 
120496-03 
4 2 10 96 -10 3 

6 56 010 68 
656 01064 
6560060 
656 01056 
6 56 010 52 
65601048 
656 01044 
65601040 
6 56 010 3 6 

0.927 
0.9001 
0.909 
0.963 
0.909 
0.909 
0.882 
0.888 
0.888 

23.95 
23.96 
23.96 
23.97 
24.04 
23.96 
23.97 
23.97 
23.96 

0.0134 
0 :Om7 
0.0071 
0.0141 
10.0125 
10.0049 
10.0139 
IO. 0119 
10.0042 

a Vol umetri lc vallues o f  f l l ow  have been cor rec ted  t o  EPA standard 
temperatlure and pressure. 
Glrams per f i l t e r .  

10 
4 
5 
110 
110 
4 
91 
9 
3 

I 

DOE/Grand Junction Office 
November 1997 

1996 MMTS Annual Site Environmental Summary 
Page A- 1 3 



Table A-7. Suspended Particulates (PM1J Data at Station AIR-A4-5 during 1996 

Sarnpl e T i c k e t  Fi 1 t e r  F1 ow Sampl e Weighlt Concen- 
Date Number Number Rate T i  me (g/F) t ra t i on l  

(m3/min) a (hours) (pg/rn3) 

01/ 02/ 1996 
04/08/1996 
04/14/1996 
104 / 2 0 / 1996 
104/26/1996 
105/02/1996 
05/08/1996 
05/14/1996 
05/20/1996 
05/26/1996 
06 /IO 1 / 1996 
06/07/1996 
06/ 13/ 1996 
06/19/1996 
06/25/1996 
07 /IO 1 / 19 96 
017 / 07 / 1996 
017 / 13 / I996 
07/26/ 1996 
07/31/1996 
08/06/1996 
081 12/ 1996 
08/ 18/ 1996 
08/24/1996 
08/30/1996 
09/05/1996 
09/11/1996 
09/17/1996 

010296 - 05 
040896- 05 
1041496- 05 
042096- 05 
042696- 05 
050296-05 
050896-05 
051496-05 
052096-05 
1052696-05 
060196-05 
060796-05 
061396-05 
061996-05 
062596- 05 
07 0196 - 05 
070796-05 
071396-05 
072696- 05 
073196-05 
080696- 05 
081296-05 
1081896-05 
1082496-05 
1083096- 05 
1090596- 05 
091196-05 
091796- 05 

6409536 
6409526 
640 952 1 
6409516 
6409512 
6409508 
6409505 
6418500 
6418495 
6418490 
6418485 
64 1848 0 
6418475 
6418470 
6418464 
6418459 
6418454 
6418449 
6418439 
6418434 
6418431 
6418426 
6418421 
64184 16 
6418411 
64 1840 6 
641840 1 
6560096 

0.950 
0.951 
0.919 
01.951 
0.951 
0.944 
0.928 
0.960 
0.944 
0.912 
0.905 
0.921 
0.927 
0.946 
0.921 
0.902 
0.918 
0.905 
0.891 
0.891 
0.893 
0.907 
0.893 
0.893 
0.893 
0.898 
0.898 
0.913 

24.02 
24.00 
24.03 
24.45 
24.00 
24.02 
24.00 
24.00 
24.00 
24.00 
24.02 
23.98 
24.02 
23.98 
23.98 
24.00 
23.98 
24.03 
24.00 
24.00 
24.00 
24.00 
24.05 
24.00 
23.98 
24.00 
23.98 
24.00 

0.0121 
0.0213 
0.0020 
0.0194 
0.0211 
0.0154 
0 .Oil70 
0.0351 
0.0449 
0.0097 
0.01176 
0.0267 
0.0236 
0.0176 
0.0337 
0.0148 
0 .  02013 
0.0209 
0.0233 
0.0221 
0.0140 
0.0195 
0.0270 
0.01013 
0.0329 
0.0075 
0.0058 
0.0048 

9 
16 
2 

14 
15 
11 
13 
25 
33 
7 

13 
20 
18 
13 
25 
11 
15 
16 
18 
17 
it1 
15 
21 

8 
26 

6 
4 
4 

a Vol m e t r i c  v a l  ues o f  flow 'have 'been corrected t o  EPA standard 

' Grams lper f i  il t e r  . 
temperatulre and lpressure. 
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Table A-7 (continued). Suspended Particulates @M1J Data at Station AIR-M-5 during 1996 

Sample 
Date 

Ti c ket 
Number 

Fi 1 ter  Fllow Sample IWeight Concen- 
Number Rate T i  me (g /F)  ’ tratilon 

(~m~/mli~ni) a (ihours 1 (ug/m?) 

09/23/1996 092396- 05 
09/29/1996 092996-05 
W05/1996 300596- 05 

6560091 0.898 24.00 0.01183 
6560086 0.913 23.98 0.0093 
6560081 0.923 23.97 0.0095 

14 
7 
7 

a Volumetric valiues of  f l o w  have been corrected t o  EPA standard 

’ Grams per f;i 1 ter .  
temperature and pressure. 

DOE/Grand Junction Office 
November 1.997 
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Table A-8. Suspended Partidates (PMIJ Data at Station AIR-M-6 during 1996 

Sample Ticket Fi 1 ter  Fliow Sample IWeiIght Concen- 
IDate Number Number Rate T i  me ( g / F )  tration 

(m3/mli n ~ )  a (ihours) (ug/m3) 

011 / 0 2 / 1 9 96 
04/02/1996 
04/08/1996 
041 141 1996 
04/20/1996 
04/ 26 / 1996 
05/108/ 1996 
05/ 14/ 1996 
05/20/ 1996 
05/26/1996 
06/0 1/ 1996 
06/07/ 1996 
061 13/ 1996 
06/ 19/ I996 
06/25/1996 
07/  011 1996 
07 / 017 / 1996 
07/19/1996 
07/26/1996 
08/06/ 1996 
08/12/1996 
08/ 18/ I996 
081241 1996 
0 8 13'0 / 1996 
09/05/1996 
09/11/ 1996 
09/17/1996 
09/23/1996 
09/29/ 1996 

0296- 06 
1040296 - 06 
040896- 06 
1041496- 06 
042096- 06 
1042696-06 
1050896-06 
051496- 06 
1052096- 06 
052696- 06 
060196-06 
0 6 07 96 -106 
061396-06 
0 6 16 96 -10 6 
062596-106 
07 0 196 -10 6 
070796-106 
071996-06 
072696- 06 
0180696- 06 
0181296- 06 
081896- 06 
0824961- 06 
083096- 06 
090596- 06 
091196-06 
091796- 06 
092396- 06 
092996- 06 

6409535 
6409530 
6409525 
6401952 0 
640 95 15 
6409511 
64 0 95 04 
64 18499 
6418494 
6418489 
6418484 
641 8479 
6418474 
64 18469 
64 18463 
64 18458 
6418453 
64 18443 
641 8438 
6418430 
641 8425 
6418420 
6418415 
64 1841 0 
6418405 
6560100 
6560095 
6560090 
6560085 

0.940 
0.968 
0.983 
0.968 
0.983 
0.968 
0.960 
0.975 
0.960 
0.990 
0.936 
0.936 
0.921 
0.951 
0.945 
0.938 
0.938 
0.905 
0.891 
0.908 
0.908 
0.908 
0.908 
0.908 
10.899 
0.899 
10.929 
0.914 
10.914 

24 .lo9 
24-12 
24.09 
24.10 
24.34 
24.109 
24 .lo9 
24.08 
24.08 
24.09 
24.08 
24.08 
24. 018 
24.08 
24.35 
24.08 
24.07 
24.08 
24.07 
24.08 
24.07 
24.13 
24.08 
24.08 
24.10 
24.07 
24.08 
24.08 
24. 018 

0.0068 
10.0181 
0.0152 
0.0062 
0.0065 
10.0067 
10.0197 
10.0299 
10.0238 
IO. 0100~ 
0.0110~ 
0 .lo194 
10.0198 
0.0149 
0 .lo339 
0.0112 
0.0210 
0.0122 
0.0163 
0.0118 
0.0163 
0.0247 
0 ~ 0 1 0 4  
0.0239 
0.0080 
0.0047 
0.0047 
0.O14Oi 
0 .lo054 

5 
13 
11 
4 
5 
5 

14 
21  
17 
7 
8 

14 
15 
11 
25 

8 
16 
9 

13 
9 

12 
19 
8 

18 
6 
4 
4 

11 
4 

'Volumetric values of; f l o w  have  been coirrectedl t o  EPA standlard 
temperature and pressure. 
Grams per f i  11 t e r  . 
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Table A-8 (continued). Suspended Particulates (iPM,J Data at Station AIR-M-6 during 1996 U 
F1 ow Sample Wei gh l t  Concen- I 

I 
Sample Ti  c'ket Fill ter  
Date Number Number Rate Til me ( g / F )  ' tratilon 

( m 3 / m i  n )  a hours 1 ( ljg ) 

10/05/1996 
40/11/ 1996 
W 1 7 /  1996 
10/23/1996 
10/29/1996 
11/04/ 1996 
111 101 1996 
11/ 161 1996 
11/22/1996 
11/28/1996 
12/04/1996 
12/10/ 1996 

100596-06 
101196-06 
101796-06 
102396- 06 
102996- 06 
110496 - 06 
111096- 06 
111696- 06 
112296- 06 
112896-06 
120496- 06 
121096- 06 

65601080 
6 56 0107 5 
6 56 0107 1 
65601067 
6560063 
6 56 010 59 
6 56 010 55 
6560 051 
65601047 
65601043 
6560 039 
65601035 

10.926 24.08 0.0052 
10.941 24.08 0.0126 
10.926 24.09 0.0070 
0.926 23.68 0.0066 
0.926 24.50 0.0077 
0.921 24.07 0.0044 
0.921 24.08 0.0072 
0.921 24.11 0.0063 
0.921 24.12 0.0047 
0.921 24.08 0 .lo077 
0.928 24.11 10.0096 
10.898 24.08 0.0026 

4 
'9 
5 
5 
6 
3 
5 
5 
4 
6 
7 
2 

a Vollumetric values of flow lhave been corrected1 t o  EPA standlard 
temperature and1 'pressure. 
Grams per fiil t e r .  
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Table A-9. Suspended Particulates (PM1J Data at Station AIR-M-7 during 1996 

Sampl e T i  c ket Fi  1 t e r  F1 ow Sampl e Weight Concen- 
Date INumber iN umbe r Rate T i  me ( g / F )  tration 

(pg/m3) (m3/rni n )  a (houirs 1 

01/02/ 1996 
04/02/1996 
04/08/1996 
04/ 14/ I 9 9 6  
04/20/1996 
04/26/1996 
05/08/1996 
105/ 14/ 1996 
05/20/1996 
05/26/1996 
106 / 011 / 1996 
0 6 / 017 / 1996 
06/13/1996 
06/19/1996 
06/2'5/1996 
07/01/ 1996 
107 / 07 / 1996 
071 131 1996 
07/19/1996 
07/26/1996 
07/31/1996 
08/06/1996 
08/ 121 1996 
08/ 181 1996 
08/24/1996 
08/30/1996 
109/05/1996 
10 9 / 1 1 / 1996 

01110296- 07 
040296- 07 
040896- 07 
041496- 07 
042096-07 
042696- 07 
050896- 07 
051496- 07 
052096- 07 
052696- 07 
060 196 - 07 
060796-07 
061396-07 
061996-07 
062596- 07 
0710 196 - 0 7 
0710796-07 
071396- 07 
071996-07 
072696- 07 
073196-07 
080696-07 
081296- 07 
081896-07 
082496- 07 
083096- 07 
090596- 07 
091196-07 

64 0 9534 
64 0 952 9 
6409524 
640951 9 
64 0 95 14 
640951 0 
64 0 95013 
64 1849 8 
64 18493 
6418488 
6418483 
64118478 
6418473 
64 18468 
6418462 
6418457 
6418452 
6418447 
6418442 
64 18437 
6418433 
6418429 
6418424 
6418419 
6418414 
64 18409 
6418404 
6560099 

0.929 
0.927 
0.942 
0.927 
0.927 
0.942 
0.919 
0.919 
0.934 
0.876 
0.912 
0.912 
0.898 
0.912 
0.898 
0.909 
0.895 
0.910 
0.910 
0.9101 
0.772 
0.912 
0.912 
0.896 
0.880 
0.912 
0 .901  
0.917 

23.99 
23.91 
24.04 
24.07 
24.06 
24.017 
24.00 
24.03 
24.06 
24.06 
24.06 
24.07 
24.08 
24.10 
24.06 
24.08 
24.09 
24.06 
24.09 
24.09 
24.07 
24.09 
24.111 
24.101 
24.07 
24.10 
24.07 
24.06 

0 .0000 
0.0'099 
0.0151 
0 .01004 
0 .Oil 17 

. 0 .0~1~00 
01.0136 
0.0316 
0.0258 
0.0057 
0.0137 
0.0185 
0.0191 
0.0119 
0.0213 
0.0073 
0.0231 
0.0248 
0.0127 
0.0189 
0.0077 
0.0149 
0.0151 
0.0214 
0.0102 
01.1027 9 
01.10 115 
01.100 50 

<1 
7 

11 
<P 

9 
7 

10 
24 
19 

5 
10 
14 
15 

9 
16 
6 

18 
19 
101 
14 
7 

111 
11 
17 

8 
2 1  

9 
4 

Volumetrric vallues of fillow have been cocrectedl t o  EPA standard 
temperature and pressure. 
Grams per fi l l ter .  
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Table A-9 (continued). Suspended Particulates (PMIJ Data at Station AIR-M-7 during 1996 

Sampl e 
Date 

Tilcket 
Number 

F i  1 t e r  
INurnber 

F1 ow Sampl e Weight Concen- 
Rate Tilme (g/IF) t r a t i o n  

(m3/mi  n )  a (hours ) (/fg/m3) 

I 091 17/1996 
09/23/1996 

10/05/1996 
10/ 11/ I996 
10/17/1996 
10 / 23/ 1996 
10/29/ 1996 
B1/104/1996 
11/ 101 1996 
11/ 16/1996 
11/22/ 1996 
W 2 8 /  1996 
12/104/1996 

019 / 29 / 3996 

091796-07 
092396- 07 
092996-07 
100596 - 07' 
101196-07' 
101796-017 
102396- 07 
102996- 07 
110496- 07 
11 1096 - 07 
111696-07 
112296-07 
112896-07 
120496- 07 

656 0 0 94 
6560089 
6 56 0 0 84 
6560079 
6560074 
6 56 0 0 7 01 
6560066 
6560062 
6560058 
6560054 
6560050 
6560046 
6560042 
6560038 

0.917 
0.917 
0.917 
0.927 
0.895 
0.927 
0.927 
0.927 
0.936 
0.936 
0.936 
0.936 
0.936 
0.941 

24. B O  0.0020 
24.06 0 :0075 
24 .lo7 0.0~1~02 
23.96 0.0042 
24.06 0 .Oil64 
24.09 0.0095 
24.07 0.0044 
24.09 0.0038 
24.05 0.0040 
24.09 0 .OOi52 
24.13 0.00151 
24.1t 10.0028 
24.09 0.0071 
24.10 0.00'50 

2 
6 
8 
3 

13 
7 
3 
3 
3 
4 
4 
2 
5 
4 

a Volumetric vallues of f l o w  have been cor rec ted  t o  ElPA standard 

' Grams per f i  1 t e r .  
temperature alnd pressure. 
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Table A-1 0. Rndiopartictrlatc Air Sample Rcsirlfs for 1996 

Sample Sample Flow SamDle Radium-226 Thorium-230 Uranium Poloni um-210 
Locat ion Date Rate Time 

(L/h) a (hours) (pCi/F) (pCi/mL) (pCi/F) (pCi/mL) (,pg/mL) e (pg/F) e (pg/m3) (pCi/mL) ‘ (pCi/F) (pCi/rnL) 

R-M-1-AIR 
R-M- 1 - A I R  
R - M - 1 - A I R  
R - M - I  - A I R  
R-M- I -A IR 
R-M-1-AIR 
R-M-1-AIR 
R-M-1-AIR 
R - M - 1 - A I R  

R-M-2-AIR 
R- M - 2 -AIR 
R-M-2-AI R 
R-M-2-AIR 
R-M-2-AIR 
R-H-2-AIR 
R-M-2 -AIR 
R-M-2-AIR 
R-M-2-AI R 

041 1996 
05/1996 
0611996 
0711996 
08/ 1996 
091 1996 
1 O/ 1996 
11/1996 
121 1996 

041 1996 
051 1996 
06/1996 
0711996 
0811996 
091 1996 
10/1996 
1 I/  1996 
1211996 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

3600 
3600 
3600 
3600 
3GOO 
3600 
3600 
3600 
3600 

720.0 1.09 
721.0 0.49 
769.0 0.37 
670.0 0.35 
840.0 1.02 
693.0 1.13 
841.0 0.72 
627.0 0.45 
214.0 ~ 1 . 0 4  

610.0 0.77 
686.0 0.59 
668.0 0.52 
458.0 0.27 
840.0 0.73 
600.0 0.47 
581.0 0.50 
549.0 0.84 
211.0 0.53 

4.2E- 16 
1.9E-16 
1.3E-16 
1.5E-16 
3.4E- 16 
4.5E- 16 
2.4E-16 
2 .OE-16 

<1 .3E- 15 

3.5E-16 
2.4E-16 
2 .ZE-16 
1.6E-16 
2.4E-16 
2.2E- 16 
2.4E-16 
4.3E-16 
7 .OE-16 

0.75 
0.53 
0.38 
01.32 
0.33 
0.34 
0.29 
0.26 
0 .11  

0.17 
0.34 
0.38 
0.17 
0.37 
0.25 
0.29 
0.08 
0.10 

2.9E-16 
2.OE-16 
1.4E- 16 
1.3E-16 
l . l E - 1 6  
1.4E-16 
9.6E- 17 
1.2E-16 
1.4E-16 

7.7E-17 
1.4E-16 
1.6E- 16 
1.OE-16 
1.2E-16 
1.2E- 16 
1.4E- 16 
4. OE- 17 
1.3E- 16 

1.5E-08 
1.OE-08 
7.2E-09 
6.7E-09 
5.7E-09 
7.2E-09 
4.9E-09 
6.2E-09 
7.2E-09 

4.OE-09 
7.2E-09 
8.2E-09 
5.2E-09 
6.2E-09 
6.2E-09 
7.2E-09 
2.1E-09 
6.7E-09 

-1.2 
-1.2 
-1.0 
-0.74 
-1.1 

0.82 
-0.81 
-0.53 
-0.24 

-0.15 
-1.1 
-0.90 
-0.37 
-1.3 
0.81 
-0.80 
-0.58 
-0.29 

-4.6E -04 
-4.6E -04 
-3.6E -04 
-3.1E-04 
-3.6E -04 

3.3E-04 
-2.7E - 04 
-2.3E -04 
-3. IE-04 

-3.2E- 16 
-3.2E - 16 
-2.5E- 16 
-2. I E  - 16 
-2 .5E-16 

2.3E-16 
-1.9E-16 
-1.6E - 16 
-2.1E-16 

-6.8E -05 -4.7E- 17 
-4.5E -04 -3.1E- 16 
-3.7E-04 -2.5E - 16 
-2.2E-04 -1. 5E-16 
-4.3E-04 -3. OE- 16 

3.8E-04 2.6E-16 
-3.8E - 04 -2.6E- 16 
-2.9E - 04 -2. OE - 16 
-3.8E-04 -2.6E-16 

3.71 
8.80 

11.49 
6.66 
7.82 
5.05 

10.78 
11.14 
0.94 

0.28 
5.84 
7.73 
1.18 
5.87 
3.66 
7.91 
8.38 
1.82 

1.4E- 15 
3.4E-15 
4.2E-15 
2.8E-15 
2.6E-15 
2.OE-15 
3.6E-15 
4.9E- 15 
1.2E-15 

1.3E-16 
2.4E- 15 
3.2E- I5 
7.2E-16 
1.9E-15 
1.7E-15 
3.8E-15 
4.2E- 15 
2.4E-15 

‘ A  I-” i n d i c a t e s  an approximate value ( t h e  value was outside the l i m i t s  f o r  which the instument was ca l ib ra ted .  

‘pC i IF  = p icocur ies  per  f i l t e r .  
e pg/mL - picograms per  m i l l i l i t e r .  The conversion o f  thorium-230 concentrat ions between microcur ies and picograms assumed 

eug/F  - micrograms per f i l t e r .  
‘ The conversion o f  uranium concentrat ions between microcur ies per  m i l l i l i t e r  and micrograms per cubic meter assumed’ 

L/h - l i t e r s  per hour.  

e q u i l i b r i u m  and an a c t i v i t y  o f  0.0194 pCi/pg. 

equi l ibr i ium and an a c t i v i t y  o f  0.687 pCi/pg. 



Table A-IO (coiiliiuie@. Radioparfictrlate Air Satrple Resrrlfs for 1996 

Thori um-230 Uranium Pol oni um-210 Sample Sample Flow Sample Radium-226 
Locatiton Date IRate Time 

(L /h ) ’  (hours) (pCi/F) ‘ (pCi/mL) (pCi/F) (pCi1mL) (pg1mL) a (pg/F) (pg1m3) (pCi1mL) (pCi1F) (pCi/mL) 

R-M-3-AIR 
lR-M-3-AIR 
R-M-3 -A I  R 
R-M-3-AIR 
R-M - 3 -AIR 
R-M-3-AIR 
R- M-3 -AI R 
R-M-3-AIR 
R-M-3-AIR 

IR-M-5 -A I  R 
R-M-5-AIR 
R-M- 5 -AIR 
R-M-5-AIR 
R-M-5-AIR 
R-M-5-AIR 
R-M- 5-AIR 

0411996 
0511996 
0611996 
0711996 
0811996 
0911996 
1011996 
1111996 
1211996 

0411996 
0511996 
0611996 
0711996 
08/1096 
0911996 
1011996 

3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 
3600 

3600 
3600 
3600 
3600 
3600 
3600 
3600 

720.0 
721.0 
769.0 
670.0 
840.0 
694.0 
841.0 
603.0 
216.0 

719.0 
720.0 
769.10 
669.0 
840.0 
626.0 
144.0 

0.49 
0.38 
0.42 
0.26 
0.65 
0.75 
0.29 
0.91 

~ 0 . 7 1  

0.58 
0.43 
0.59 
0.30 
0.49 
0.43 
0.18 

1.9E-16 
1 .SE-16 
1.5E- 16 
l . l E - 1 6  
2.1E-16 
3.OE-16 
9.6E- 17 
4.2E-16 

C9.1E- 16 

2.2E- 16 
1.7E- 16 
2.1E -16 
1.2E-16 
1.6E-16 
1.9E-16 
3.5E-16 

0.35 
0.27 
0.40 
0.24 
0.48 
0.39 
0.32 
0.14 
0.12 

0.39 
0.36 
0.35 
0.29 
co.20 < 

0.27 
0.06 

1.4E-16 
1.OE-16 
1.4E-16 
1 .OE-16 
1.6E-16 
1.6E-16 
1. IE-16 
6.4E- 17 
1.5E-16 

1.5E- 16 
1.4E-16 
1.3E-16 
1.2E-16 

:6.6E - 17 
1.2E-16 
1.2E-16 

7.2E-09 
5.2E-09 
7.2E-09 
5.2E-09 
8.2E-09 
8.2E-09 
S.7E-09 
3.3E-09 
7.7E-09 

7.7E-09 
7.2E-09 
6.7E-09 
6.2E-09 

C3.4E-09 
6.2E-09 
6.2E-09 

-0.84 
-0.77 
-0.98 
-0.59 
-0.94 

0.84 
-0.78 
-0.57 
-0.27 

-3.2E-04 
-3. OE - 04 
-3.5E- 04 
-2.4E- 04 
-3.1E-04 

3.4E-04 
-2.6E-04 
-2.6E - 04 
-3.5E - 04 

-2.2E-16 -2.1E- 16 

-2.4E- 16 
-1.6E- 16 
-2.1E- 16 

2.3E-16 
-1.8E-16 
-1.8E- 16 
-2.4E - 16 

-0.61 -2.4E-04 -1.6E-16 
-0.89 -3.4E-04 -2.3E- 16 
-1.2 -4.3E-04 -3.OE-16 
-0.72 -3. OE- 04 -2.1E- 16 
-0.59 -2.OE-04 -1.4E-16 

0.59 2.6E-04 1.8E-16 
-0.22 -4.2E-04 -2.9E- 16 

1.67 
7.26 
8.46 
4.53 
5.35 
3.76 
8.13 
7.35 
1.48 

0.88 
8.24 

10.74 
6.48 
3.97 
3.1’4 
2.17 

6.4E-16 
2.8E-15 
3.1E-15 
1.9E-15 
1.8E-15 
1.5E-15 
2.7E-15 
3.4E-15 
1.9E-15 

3.4E-16 
3.2E- 15 
3.9E-15 
2.7E-15 
1.3E-15 
1.4E-15 
4. ZE - 15 

‘A  ”-” indicates an approximate value ( the  value was outside the l i m i t s  for which the instument was ca l ib ra ted .  
L/h = 1 i t e r s  per hour. 
pCi /F - lp i  cocuri es per f i 1 t e r  . 
pg1mL 
equ i l ib r ium and an a c t i v i t y  o f  0.0194 pCi1pg. 

The conversion o f  uranium concentrations between microcuries per m i l l i l i t e r  and micrograms per cubic meter assumed 
equilibriiumi and an a c t i v i t y  o f  0.687 pCi/pg. 

picograms per m i l l i l i t e r .  The conversion o f  thorium-230 concentrations between microcuries and picograms assumed 

‘pg1F - micrograms per f i l t e r .  



Tahlc A- I O  (cotilitiucd. Radiol,nr.1ic1rla1c Air Sample Re.vrr1t.y for I996 

Thorium-230 Uranium Pol oni um-210 Sample Sample Flow Sample Radium-226 
Location Date Rate Time 

(L1h) '  (hours) (pCi /F) '  (pCi1mL) (pCi/lF) (pCi1mL) (pg1mL)' (pg/F) e (pg/m3) (pCilmL) ' (pCi/F) (pCi/mL) 

R-M-6-AIR 
R-M-6-AIR 
R-M-6-AIR 
R-M-6-AIR 
R-M- 6 - A I R  
R-M-6-AIR 
R-M-6-AI R 
R-M-6-AIR 
R-M-6-AIR 

'R-M-7-AIR 
'R-M-7-AIR 
lR-M-7-AIR 
R - M - 7 - A I R  
R-M-7  - A I R  
R-M-7-AIR 
R-M-7-AIR 
R-M-7-AIR 
R - M - 7 - A I R  

04/1996 3600 
0511996 3600 
06/1996 3600 
0711996 3600 
108/1996 3600 
09/1996 3600 
1011996 3600 
1111996 3600 
1211996 3600 

0411996 3600 
0511996 3600 
06/1996 3600 
07/1996 3600 
0811996 3600 
0911996 3600 
10/1996 3600 
11/1996 3600 
1211996 3600 

648.0 
720.0 
770.0 
670.0 
840.0 
694.0 
839.0 
603.0 
2 18 .IO 

721.0 
720.0 
770.0 
668.0 
840.0 
597.0 
838.0 
606.0 
231.0 

0.55 2.4E-16 
0.28 l . l E - 1 6  
0.30 l . l E - 1 6  

CO.22 C9.1E-17 
0.46 1.5E-16 
0.51 2.OE-16 

<0.21 c7.OE-17 
0.79 3.6E-16 

<O .50 <6.4E - 16 

0.54 2.1E-16 
0.45 1.7E-16 
0.42 1.5E-16 
0.23 9.6E-17 
0.49 1.6E-16 
0.37 1.7E-16 
0.32 l . l E - 1 6  

C1.02 C4.7E-16 
0.53 6.4E-16 

0.24 
0.29 
0.25 
0.35 

~ 0 . 4 5  
0.29 
0.24 
0.12 
0.12 

0.37 
0.28 
0.34 
0.23 

~0.28 
0.19 
0.21 
0.16 
0.09 

1.OE-16 
1.1E-16 
9.OE-17 
1.5E-16 

<1.5E-16 
1.2E-16 
7.9E-17 
5 5E-17 
1.5E-16 

1.4E-16 
l . l E - 1 6  
1.2E-16 
9.6E -17 

~ 9 . 3 E - 1 7  
8.8E-17 
7.OE-17 
7.3E-17 
1.1E-16 

5.2E-09 
5.7E-09 
4.6E-09 
7.7E-09 

e7.7E- 09 
6.2E-09 
4.1E-09 
2.8E-09 
7.7E-09 

7.2E-09 
5.7E-09 
6.2E-09 
4.9E-09 

<4 3 E - 0 9  
4.5E-09 
3.6E-09 
3.8E-09 
5.7E-09 

-0.50 
-0.80 
-0.62 
-0.60 
-0.97 

0.73 
-0.82 
-0.56 
-0.26 

-0.61 
-0.65 
-0.80 
-0.55 
-0.85 

0.57 
-0.78 
-0.50 
-0.26 

-2.1E- 04 -1.4E - 16 
-3.1 E - 04 -2 .1E - 16 
-2.2E-04. -1.5E-16 
-2.5E-04 -1.7E-16 
-3.2E-04 -2.2E-16 

2.9E-04 2.OE-16 
-2.7E-04 -1.9E- 16 
-2.6E-04 -1.8E- 16 
-3.3E-04 -2.3E - 16 

-2.4E-04 
-2.5E - 04 
-2.9E-04 
-2.3E-04 
-2.8E-04 

2.7E- 04 
-2.6E-04 
-2.3E-04 
-3.1E-04 

-1.6E - 16 
-1.7E-16 
-2 .OE-16 
-1.6E - 16 
-1.9E-16 

1.9E-16 
-1.8E- 16 
-1.6E-16 
-2.1E-16 

1.76 
6.86 
7.16 
6.08 
7.22 
4.46 
8.90 
8.40 
1.55 

3.11 
6.88 

10.89 
5.56 
7 2 5  
3.54 
8.65 
9.11 
1.89 

7.5E-16 
2.6E-15 
2.6E- 15 
2. SE- 15 
2.4E-15 
1.8E-15 
2.9E- 15 
3.9E-15 
2.OE-15 

1.2E-15 
2.7E- 15 
3.9E- 15 
2.3E-15 
2.4E- 15 
1 .6E- 115 
2.9E-15 
4.2E- 15 
2.3E-15 

' A  *-" iindicates an approximate value ( the  value was outside the l i m i t s  for which the instument was ca l ib ra ted .  
' L/h * 111 te rs  per hour. 
' pCi1F = picocur ies per f i l t e r .  

pg/mL = picograms per m i l l i l l i t e r .  
equ i l ib r ium and an a c t i v i t y  o f  0 0194 pCi1pg. 

The conversion of  thorium-230 concentrations between microcuries and picograms assumed 

epg/F = microgram: per f i l t e r .  
'The conversion o f  uranium concentrations between microcuries per m i l l i l i t e r  and micrograms per cubic meter assumed 
equ i l ib r ium and an a c t i v i t y  o f  0 687 pCi/ug 



Table A-I I .  Environmental Radiation Exposure Data for Monticello, First Quarter 1996 

Report iNumber Repolrt IDate IDalte I n s t a l  1 ed Date Removed Days Exposed 
8052-20 105/14/I996 011 031 1996 04/102/1996 90 

T LID 
ID 

F i e l d  
Locat ion 

Exposure 
f o r  Quarter 

(rnrern) 
D a i  lly Exposure 

(rnrem) 

Approxi mate 
Anlnuall Exposure 

(rnrern) 

GJ-28 
GJ-26 
GJ-1 
GJ - 37 
GJ-6 
GJ-40 
GJ-22 
GJ - 12 
GJ-35 
GJ-13 
SP-  1 
SP-2 
GJ-5 
GJ - 38 
GJ - 36 
GJ - 4  
GJ- 18 
GJl- 11 
GJl-20 
G-23 
GJl- 27 
GJl- 10 
GJl-33 
GJl-29 

R-M-1-TLD 
R-M- 2-TLD 
R-M- 3-TLD 
R-M-3-TLD a 

R-M-4-TLD 
R-M-5-TLD 
R-M-5-TLD a 

R-M- 6-TLD 
R-M-7 -TLD 
R-M-7-TLD a 

R-M-7-TLD a 

R-M-7-TLD a 

TLD - M -  02 
TLD-M-03 
TLD-M-03 a 

TLD-M-06 
TLD-M-07 
TLD-M-08 
TLDl- M - 0 9 
TLD-M- 10 
TLD-M- 11 
TLD-M- 16 
TLD-M-18 
TLD-M-20 

25.3 
23.5 
24.0 
26.5 
31.2 
24.4 
32.2 
21.3 
17.1 
18.4 
20.5 
201.2 
30.2 
26.6 
24.1 

148.8 
33.2 
21.9 
28.4 
30.5 
50.2 
24.2 
27.0 
23.9 

0.3 
01.3 
01.3 
0 . 3  
01.3 
01.3 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
01.3 
0.3 
0.3 
1 .7  
01.4 
0.2 
01.3 
01.3 
01.6 
0.3 
0.3 
0.3 

103 
95 
97 

107 
127 
99 

I 3 1  
86 
69 
75 
83 
82 

122 
108 

98 
603 
135 
89 

115 
124 
2 04 

98 
110 
97 

a Dupl ica te  sample. 
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Table A-I I (continued). Environmental Radiation Exposure Data for Montice Ilo, 
First Quarter I996 

Report Number IReport IDate IDate Instal l1 ed Date Removed Days Exposed 
8052-20 105/ 14/ I996 011 / 0 3 / I996 04/02/ I996 90 

TLD 
I D  

F i e l d  
Localti on 

Expos w e  . Approximate 
fo r  Quarter Daii l y  Exposure Annual Exposure 

(mrern 1 ( rnrem 1 ( rnrern 1 

Gd-7 
GJ - 32 
GJ - 34 
GJ-8 
GJ - 25 
GJ - 14 
GJ-16 

TLD - M - 22 
T LID - M - 24 
TLD - M- 26 
TLD-M-28 
TLD-M- 30 
TLD - M- 32 
TLD-M- 34 

25.4 
29.2 
25.5 
31.1 
25.5 
23.8 
24.5 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

103 
118 
103 
126 
103 
97 
99 

I996 MMTS Annual Site Environmentall S u m m q  DOE/Grand Junction Office 
Page A-24 August 1997 



Table A-  12. Environmental Radiation Exposure Data for  Monticello, Second Quarter I996 

Repor t  Number Repor t  Date Date I n s t a l  1 ed Date Removed Days Exposed 
8052-21 08/02/ 1996 04/ 02/ 1996 07/02/ 1996 9 1  

TLD F i  e l  d Exposure Approximate 
I D  L o c a t i o n  f o r  Quar te r  D a i  'ly Exposure Annlua ill Expos u r e  

mr em ) (mrern) (lmrern> 

GJ-25 
GJ-24 
GJ-16 
GJ-35 
1GJ-33 
GJ-3 
1GJ - 15 
GJ-22 
GJ - 14 
GJ-9 
GJ - 39 
GJ-18 
GJ-10 
Gd-8 
GJ-8 
GJ-21 
GJ-21 
GJ-7 
GJ - 4  
GJ-23 
GJ-17 
GJ - 28 
Gd - 28 
S P -  1 
GJ-1 

IR -1M- 1 - TILID 
R-  M- 2 - TIUD 
'R-IM-3-lND 
R-IM - 3 - TILID a 

R-lM-4-TILD 
R-IMl-5-TLD 
R-IMI- 5 - TILID a 

R -1M'- 6 - TLD 
R-M-6-TLD a 

R -  M- 7 - TLD 
R-M-7-TLD a 

TILID - MI- 012 
TILID T MI- 0 3 
TILID - M - 06 
TILID - M - 06 
TILID-M-06 a 

TILID-M-06 a 

TILID - M - 07' 
TLlD - M - 08 
TLD-M- 09 
TLD-M- 10 
TLD-M- 11 
TLD-M- 11 
I L D  - M- 16 
TLD-M-16 a 

23.7 
24.0 
26.6 
28.9 
29.0 
33.1 
28.2 
26.1 
24.7 
201. 0 
21.6 
25.9 
23.6 

162.8 
162.8 
172.5 
172.5 
34.6 
27.2 
27.8 
23.6 
54.1 
54.1 
27.0 
23.6 

0.3 
0.3 
0 .3  
10 . 3  
0.3 
0 .4  
10 .3  
0 . 3  
10 .3  
0 .2  
10 . 2  
0 . 3  
0.3 
1 . 8  
1 .8 
1 .9  
1 .9  
0 .4  
0.3 
0 . 3  
0 . 3  
0 .6  
0 .6  
0 .3  
0.3 

95 
96 

107 
116 
116 
133 
113 
105 

99 
80 
87 

104 
95 

653 
653 
692 
692 
139 
109 
112 
95 

217 
217 
108 

95 

a Dupl l icate sample. 

DOE/Grand Junction Office 1996 MMTS Annual Site Environmental Summary 
August 11997 Page A-25 



Table A-1 2 (continued). Environmental Radiation Exposure Data for Monticello, 
Second Quarter 1996 

Report Number IReport Date Date i n s t a l l e d  Date Removed Days Exposed 
8052- 21 08/02/1996 04/02/ I996 107/02/1996 91 

TLD F i  e l  d Expos u r e Approxi mate 
ID Locat ion for  Qularter Dailly Exposure Annuall Exposure 

( mrem 1 (mrem) (mrern) 

GJl- 12 
GJl-31 
GJ - 34 
GJ-29 
GJl- 6 
GJ- l l  
GJ -40 
GJ - 32 
GJ - 20 

TLD-M- 18 
TLD- M -  20 
TLD-M- 22 
TLD-M- 24 
TLD-M- 26 
SLD-M-28 
TLD - M - 30 
TLD -M-  32 
TLD -M- 34 

26.1 
24.8 
27.0 
25.8 
26.9 
25.7 
26.5 
27.5 
29.5 

0 .3  
0 .3  
0.3 
0 .3  
0.3 
0.3 
0 .3  
0.3 
10.3 

105 
99 

108 
103 
1018 
103 
106 
1110 
118 

a Dupl i ca te  sample. 
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Table A-I 3. Environmental Radiation Exposure Data for Monticello, Third Quarter I996 
~~ 

Repoirt Number Report  Date Date Ins ta l l1  ed Date Removed Days Exposed 
8052 - 22 10/31/1996 07/02/1996 10/O3/ I 9 9 6  93 

TLD 
I ID 

F i  e l  d 
Locat ion l  

Expos w e  
for 1Qu a r t e r 

(mrern) 
D a i  lly Exposure 

( mreml) 

Approxi  mate 
Annual Exposure 

(mrern) 

GJ-26 
GJ-32 
GJ-8 
GJ-7 
GJ-6 
GJ-1 
GJl- 3 
GJl-27 
GJl- 2 
GJl- 23 
GJl-21 
GJl- 39 
GJl- 5 
GJl- 9 
GJl- 11 
GJ - 36 
GJ-38 
GJ -40 
GJ - 13 
GJ - 10 
GJ-33 
GJ - 34 
GJ - 24 
GJ-30 
GJ-37 
GJ-28 

R-M-1-TLD 
R-M-2-TLD 
R-M- 3-TLD 
R-M-4-TLD 
R-M-5-TLD 

R-M-7 -TLD 
R-M-7-TL'D a 

TLDI- M - 02 
TLD-M-02 a 

TLD-M- 03 
TLD-M-03 a 

TLD - M- 06 
TLD-M-06 a 

TLD-M-08 
-M-09 

TLD-M- 10 
TLD-M- 11 
TlLD-M- 16 
TLD-M- 20 
TLD - M - 24 
TLD - M - 26 
TLD -M-  28 
TILD - M- 30 
T'LD - M - 32 
TLD-M- 34 

28.5 
31 .1  
36.9 
32.8 
36.5 
26.2 
26.0 
23.7 
27.4 
27.7 
29.7 
27.9 

187.7 
173.3 
24.5 
31.4 
39 .1  
56.9 
28.1 
2 8 . 1  
30.3 
29.4 
29.9 
29.4 
31.6 
29.5 

0.3 
0.3 
0.4 
01.4 
0.4 
0.3 
0.3 
0 .3  
0.3 
0.3 
0.3 
10 .3  
2.0 
1 .9  
0.3 
0.3 
0.4 
0.6 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
01.3 
0.3 

112 
122 
145 
129 
143 
103 
102 

93 
108 
109 
117 
110 
7 37 
680 
96 

123 
153 
223 
110 
110 
119 
115 
117 
115 
124 
116 

Dupil i c a t e  samplle. 
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1 
I 
E 
I 
I 
I 
9 
I 

1 
Q 
I 
I 
I 
I 
I 
I 

Table A-14. Environmental Radiation Exposure Data for MonticeIIo, Fourth Quarter 1996 

Report INumber Report Date Dalte I n s t a l  1 ed IDate Removedl Days Exposed 
8052-23 0 u31/ 1997 10/03/1996 0 1 / 017 / 19 97 96 

TLD 
I D  

Fi e l  d 
Loca til on1 

~Exposu r e  
f o r  Quarter 

(lmr em 1 
Daily IExposlure 

(mrern) 

Approxi mate 

( mrem 1 
Annuall Exposulre . 

GJ - 13 
GJ - 37 
GJ - 23 
GJ-1 
GJ-36 
GJI- 11 
GJ-27 
GJ-14 
GJ-12 
GJ-17 
GJ-32 
GJ-31 
GJ-22 
1GJ - 20 
GJ-29 
GJ-33 
GJ - 19 
GJ-18 
GJ-5 
GJ -40 
GJ-34 

R-M-1-TLD 
R- M- 2-TLD 
R-M- 3-TLD 
R-M-3-TLD a 

R- M-4-TLD 
R - M -  6-TLD 
R -  M -  7 -TLD 
R-M-7-TLD a 

TLD - M- 02 
TLD - M- 03 
TLD - M -  06 
TLDl-M-06 a 

TLDI-M- 07 
T LD - M -10 8 
TLD-M- 09 
TLD-M-10 
TLD-M- 11 
TlLD-M- 116 
TLD-M- 18 
TLD-M- 20 
TLD-M- 22 

32.4 
31.1 
34.0 
32.4 
37.4 
28.8 
29.6 
26.9 
30.1 
30.9 
156.7 
151.0 
41.1 
32.4 
31.2 
36.3 
58.1 
31.9 
37.4 
33.1 
31.6 

0.3 
0.3 
0.4 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
1.6 
1.6 
0.4 
0.3 
0.3 
0.4 
0.6 
0.3 
0.4 
0.3 
0.3 

123 
118 
129 
123 
142 
110 
113 
102 
114 
117 
596 
574 
156 
123 
119 
138 
221 
121 
142 
126 
120 

a Dupl i ca te  sarnpl e .  
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Table A-I 4 (continued). Environmental Radation Exposure Data for Monticello, 
Fourth Quarter 1996 

Report INumber lRepo,rO Date Date I lnsta l i l  ed 
8052-23 10 1 / 3 1 / 1997 10/03/k996 

Date Removed Days Exposed 
011 / 0 7 / 1 9 97 96 

TILID 
I D  

F i  e l  d 
Locat ion 

Expos ulre 
fo r  1Qu a r t e  r 

(msern 1 
Daily Exposure 

(mrem) 

Approxlmate 
Ann u a 11 Expos ulr e 

( mrem 1 

GJ-7 
GJ - 39 
GJ-28 
GJ - 15 
GJ-16 
GJ-21 

TLID-M- 24 
TPD- M- 26 
TLD -M- 28 
TLD -M- 30 
TLDl- M - 32 
TLD - M -  34 

34.01 

29.6 
28.7 
29.2 
34.4 

34.81 
0.4 
0.4 
0.3 
0.3 
01.3 
01.4 

129 
132 
113 
109 
111 
131 

a Dupl i ca te  sampl e 
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v? 
6 

Tahlc A-1.5. Siujiicc-lj‘cilcr Clia~risfty Doto Collcc/crl A! mid N w r  tlic Mn4TS Dirritig I996 a 

Sample Ticket Sample A1 A1’ Alkalinity Alpha A: As Beta Ca 
(Ilg/L) (as CaCO,) (pCi/L) (rrg/L) (pg/L) (pCi/L) ‘ (irg/L) Loca ti on Numbers Date ( p j / L )  

(PPm) 

14SW9G-01 
15SW96 - 0 1 
lGSW96-0 1 
17SW96-01 
18SW96- 01 
19SW96-01 
2OSW96 - 0 1 
21SW96- 01 

22SW96-0 1 
23SW9G-01 
24SW96- 0 1 
25SW96- 0 1 
Montezuma Canyon 

sw92 -01 

51.192- 02 
SW92-03 
sw92-04 
SW92-05 

SW92 - OG 
SW92-07 

SR92 - 08 

NBF-435. IJBF-436 06/10/1996 
NBF-437 .NBF-438 06/10/1996 
NBF-439.NBF-440 06/10/1396 
NBF-441 .NBF-442 06/11/1996 
NED-490.NBD-491 0611 111996 
NBF - 443. NE F - 444 06 / I 1/ 1996 
HBD-492 .NBD-493 OG/11/1996 
IIJBF-421. NBF-422 06/ 111 1996 
N8F-423. N8F-424 061 11/1996 
N8F-419. HBF-420 06/11/1996 
NBF-449.N8F-450 06/11/1996 
NBF-447 .NBF-448 06/11/1996 
NBF-445. NBF -446 06/11/ 1996 
tIBC-G40 .NBC-764 10/23/ 1996 
NBC-641 .IJ8C-765 10/23/1996 
NED-108 06/26/ 1996 
NBD- 109 06/26/ 1996 
NBC - 626. HBC - 751 10/2 1/ 1996 
NBC-627. NBC-752 10/21/ 11996 
NBC- 628. NBC- 753 1012 1 / 1996 
NBC-630.NBC-755 10/22/1996 
NBF-171 .N8F-172 04/10/1996 
NBC- 631. NBC-756 10/22/ 1996 
N8C -633. NBC -753 10/22/ I996 
NBF- 164. N8F- lG5 04/09/ 1996 
NBD-103 06/26/1996 
N8C-636, NBC-760 10/23/ 1996 
NBC-637 .NBC-7G1 10/23/1996 

<31.2 
<31.2 
<31.2 
<31.2 
~31.2 
~31.2 
~31.2 
41.2 
~31.2 
<31.2 
~31.2 
<31.2 
~31.2 
1590 
11670 
562 
724 
-49.7 
246 
1300 
-44.1 
287 
90.3 
493 
289 
-132 
166 
-28.1 

381 
133 
<31.2 
~311.2 
912 
346 
114 
712 
942 
320 
526 
33 1 
350 
~ 6 . 0  
<G.O 

No Data 
No Data 

4 . 0  
-9 0 
4 0 
<G 0 
4 . 0  
~ 6 . 0  
CG 0 
c9 0 

No Data 
~6.0 
<6 0 

287 
226 
216 
229 
183 
194 
178 
226 

No Data 
208 
228 
208 
234 
308 

No Data 
No Data 
No Data 
239 
246 
216 
344 
2267 
32 1 
258 
2272 

No Data 
293 
263 

~6.76 
4.97 
<5.96 
78.11 
60.63 
<7. PO 
119.23 
166.65 
147.95 
176.10 
149.15 
144.19 
156.04 
21.53 
~14.90 
~13.14 
<13.03 
d2.64 
c4. 80 
8.13 
23.35 
~ 2 7 . 8 2 ~  
<15.14 
56.37 

207.08 
103.38 
92.51 

-84.82 

-0.86 
1.6 
1.6 
1.8 
3.8 
4.0 
3.8 
2.0 
1.6 
2.5 
2.5 
2.6 
2.7 
4.1 
4.3 

-2.5 
-1.4 
c1.1 
4 . 1  
c1.1 
G1.1 
<O .44 
<l.l 
4 . 1  
<0.44 
-2.0 
C1.1 
1.2 

1.8 
2.1 
1.1 
2.0 
4.8 
5.1 
4.4 
2.2 
1.9 
2.9 
2 . 7  
3.1 
3.4 
3.4 
3.3 

No Data 
No Data 

4.0 
4 . 0  
4.0 
-4.0 
<0.44 
4.0 
4.0 
<O .44 

No Data 
4 . 0  
4 . 0  

6.09 117000 
5.18 105000 
~4.53 104000 
16.04 81500 
21.24 208000 
4.68 190000 
33.33 212000 
40.07 272000 
44.02 270000 
37.22 259000 
38.98 255000 
30.30 256000 
32.86 258000 
20.03 194000 
21.39 194000 
~9.16 322000 
~9.18 321000 
<16.43 275000 
<5.78 90800 
~9.64 160000 
<19.33 324000 
~48.64 324000 
<19.25 335000 
4‘3.41 319000 
40.29 301000 
45.50 243000 
36.19 293000 
37.50 258000 

‘ A  -<- ind ica tes  t ha t  the maximum concentration WJ: below the detection limit (number shown i s  detection l i m i t ) .  A ”-- indicate: an 

’ Sample was fill tered i n  the f i e ld .  
‘The value: 1i:ted multiplied by 10” will  r e su l t  in microcurie: per mi l l i l l i t e r .  
* [:timated 

estimated value. An “R’ indicates tha t  the r e su l t  wa: determined unusable through data validation. 
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Tnhlc A-  I5 (contitiucq. Si1tfncc-IYLlter Chemislry Data Collected A t  arid Near [lie MMTS Dirriiig I996 a 

Sample T icke t  Sample Al l  As (pg/L) As ' (pCi/L) Beta (pg/L) Ca A1 ' A l k a l i n i t y  Alpha 
(pg/L) (as CaCO,) (pCi/L) ' (pg/L) Location Number; Date (rcg/L 1 

(Ppm) 

sw92- 09 
SW 94- 0 1 

sw95-01 
Slade Spring 
Sorenson 

107.54 1.3 1.0 44.06 257000 NBC-638. NBC-762 10/23/1996 -55.2 c6.0 228 
NED-867.NBF-160 02/16/1996 947 c12.0 262 -130.49 c1.1 c1.0 ~49.12 293000 
NED-868.NBF-161 02/16/1996 838 ~12.0 No Data -121.94 4.1 4 . 0  c49.01 294000 
NBF- 162. NBF- 163 04/09/1996 482 c9.0 1983 -136.35 ~0.44 ~0.44 ~41.68 269000 
NED- PO2 06/26/1996 -219 No Data No Data 152.86 -2.0 No Data 33.48 241000 

1.1 1.1 36.03 257000 NEC-639.NBC-763 10/23/1996 56.4 ~ 6 . 0  No Data 104.05 
387 c29.08 -11.2 -1.2 ~24.63 112000 NED-866. NBF-157 02/16/1996 -41.3 c12.0 
263 22.04 4 . 1  4.0 e3.14 401000 NBC-629. NBC-754 10/22/1996 -23.4 c6.0 

NBF-167.NEF-168 04/09/1996 418 c9.0 2182 -94.39 co.44 ~0.44 52.94 311000 
~ 9 . 0  No Data -72.83 ~0.44 co.44 40.06 312000 

NED-104 06/26/1996 -105 No Data No Data 174.93 -4.6 No Data 36.45 307000 
NBC-634. NBC-759 10/23/1996 -28.4 ~ 6 . 0  291 89.28 4.1 4 . 0  51.19 319000 

u-4 NBC-632.NBC-757 10/22/1996 725 ~ 6 . 0  247 29.54 1 .z 1.01 49.39 323000 

NBF-169.NBF-170 04/09/1996 497 

'A I<* i nd ica tes  t h a t  the maximum concentration was below the detect ion l i m i t  (number show i s  detect ion l i m i t ) .  A "-I indicates an 

'Sample was f i l t e r e d  i n  the f i e l d .  
'The values l i s t e d  m u l t i p l i e d  by l o 9  w i l l  r e s u l t  i n  microcurie: per m i l l i l i t e r .  
a Estimated. 

estimated value. An 'R" i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  



Tcrbl~ A-15 (confinued). Siirface- Water Cltemisfty D a h  CoIlecfed A f and Near the MMTS Diiriiig 1996" 

COT c1 co co cu cu F Sample T icke t  Sample CaQ 
(wg/L) (pg1L) (pg/L) (119 L) (pg/L) Location Numbers Date ( p g / L )  (pnhoslcm) ( p g / L )  

145196 - 01 
15SW96 - 0 1  
16SW96- 01 
17SW96-01 
18SW96 -01 
19SW96- 01 
20SW96-01 
21SW96-01 

22SW96 - 01 
23SW96 -01 
24SW96 - 0 1 
25SW96 - 01 
Montezuma Canyon 

sw92-01 

sw92-02 
SW92- 03 
SW92 - 04 
SW92-05 

SW92-06 ' 

SW92-07 

SW92-08 

NBF-435. NBF-436 
NBF-437 .NBF-438 
NBF-439. NEF-440 
NEF-441.NEF-442 
NED-490 .NBB-491 
NBF-443. NBF-444 
NED-492 .NBB-493 
NBF-421 .NBF-422 
NBF-423 .NBF-424 
NBF-419. NBF-420 
NBF-449, NBF-450 
NBF-447 .NBF-448 
NBF-445. NBF-446 
NBC-640 .NBC-764 
NBC-641.NBC-765 
NBD-108 
NBD-109 
NEC-626. NBC-751 
NBC-627 .NBC-752 
NBC-628.NEC-753 
NBC-630. NBC-755 
NBF-171 .NBF-172 
NBC - 63 1. NBC- 756 
NBC-633. NBC-758 
N8F- 164. NBF- 165 
NBD-103 
NBC-636.NBC-760 
NBC-637 .NBC-761 

061 101 1996 
06 / 10 / 1996 
061 101 1996 
06/11/1996 
06/11/1996 
06/11/1996 
06/11/1996 
06/11/1996 
0611 1/ 1996 
06/11/ 1996 
061 11/ 1996 
06/11/1996 
061 1111996 
10/23/1996 
10/23/1996 
06 1261 1996 
06/26/1996 
1012 1/ 1996 
10/21/1996 
1012 11 1996 
10/22/1996 
041 101 1996 
10/22/1996 
10/22/1996 
04/09/1996 
06/26/1996 
10/23/1996 
1012311996 

131000 
111000 
105000 
81000 

209000 
189000 
214000 
272000 
267000 
260000 
26200D 
258000 
257000 
197000 
195000 
iNo Data 
No Data 

268000 
84500 

159000 
341000 
326000 
352000 
324000 
308000 

319000 
282000 

No Data 

97 1 
866 
883 
819 

1821 
1667 
1684 
1701 

No Data 
1624 
1656 
1636 
1652 
1982 

No Data 
No Data 
No Data 

1492 
605 
990 

1768 
1807 
1791 
1872 
1844 

No Data 
2050 
1940 

33000 
31400 
31700 
19000 
72900 
62800 
41300 
31800 
31700 
33200 
32600 
30600 
29900 

126000 
126000 

4610 
4600 
4480 
5510 
5360 
8980 
8200 
7990 

18300 
27900 
41500 
45000 
44100 

~ 6 . 6  
c6.6 
~ 6 . 6  
c6.6 
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
c6.6 
~ 6 . 7  
<6.7 
c6.6 
~ 6 . 6  
~ 6 . 7  
~ 6 . 7  
c6.7 
~ 6 . 7  
c7.8 
~ 6 . 7  
c6.7 
c7.8 
c6.6 
~ 6 . 7  
c6.7 

~ 6 . 6  
~ 6 . 6  
46.6 
~ 6 . 6  
c6.6 
~ 6 . 6  
~ 6 . 6  
c6.6 
c6.6 
~ 6 . 6  
c6.6 
~ 6 . 6  
c6.6 
c6.0 
~ 6 . 0  

No #Data 
No Oata 

c6.0 
~ 6 . 0  
~ 6 . 0  
~ 6 . 0  
c7.0 
~ 6 . 0  
~ 6 . 0  
c7.0 

No Data 
~ 6 . 0  
c6.0 

c3.7 
c3.7 
c3.7 
-3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
-3.2 
4.5 

c3.7 
c3.7 
-1.8 
-2.7 

5.0 
-2.4 
c3.3 
-1.8 
-2.0 
c3.3 
c3.7 
-2.3 
-2.3 

c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
c3.7 
4.7 

c3.7 
c3.7 
-2.5 
-2.2 

No Data 
No Data 

c1.0 
4 . 0  
c l . 0  
c1.0 
c3.0 
4 . 0  
c1.0 
4 . 0  

No Data 
-1.3 
-1.4 

170 
198 
178 
279 
225 
201 
183 
165 
171 
163 
170 
172 
169 
283 
260 
231 
231 

-187 
-171 
-178 
-186 
-162 
-153 
-187 
-164 
-180 
214 

-197 

' A  "e" i nd ica tes  tha t  the  maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-" indicates an 

'Sample was f i l t e r e d  in the field1 
estimated value. An "R' indicates tha t  the r e s u l t  was determitned unusable through data va l i da t i on  

Conduct iv i ty i n  micrornhos per centimeter 



Tahkc A-15 (cotititnren). Siirjrce- Water Clteniisiiy Dafa Collecfed Af and Near the MMTS During f 996" 

sw92 -09 NBC- 638. NBC - 762 10/23/ 1996 267000 
SW94-01 NBO-867.NBF-160 02/16/1996 293000 

NBD-868. NBF-161 021 1611996 295000 
NBF- 162 .'NBF- 163 04/09/1996 274000 
NBD- 102 06/26/1996 No Data 
NBC-639,NBC-763 10/23/1996 262000 

SW95-01 NBO-866 .NBF-157 02/16/1996 115000 
Slade Spring NBC-629, NBC-754 10/22/ 1996 410000 
Sorenson NBF-167. NBF-168 04/09/1996 324000 

NBF-169,NBF-170 04/09/1996 314000 
NBD-104 06/26/1996 No Data 
NBC-634,NBC-759 10/23/1996 329000 

w-4 NBC-632, NBC- 757 10/22/1996 336000 

1928 
1995 

No Data 
1784 

No Data 
No Data 
1395 
2060 
1865 

No Data 
INo Data 
2170 
1792 

45500 
39600 
65900 
32200 
43200 
45700 
39700 

26800 
26900 
41400 
45900 
10200 

a m  

4 . 7  <6.0 
4.6 <5.0 
4 . 6  4 . 0  
~7.a ~7.0 
<6.6 No Data 
~6.7 ~ 6 . 0  
~5.6 4 . 0  
q6.7 ~6.0 
<7.B <7.0 
~ 7 . 8  ~7.0 
~ 6 . 6  No Data 
~6.7 <6.0 
~6.7 <6.0 

5.3 -1.5 
c4.4 <4.0 
<4.4 ~4.0 
43.3 <3.0 
43.7 No Data 
-2.1 -1.4 
C4.4 c4.0 
-1.8 4.0 
43.3 <3.0 
43.3 4 . 0  
e3.7 No Data 
-2.2 -1.4 
-2.7 4.0 

-179 
-186 
334 
222 
-196 
214 
253 
-123 
-174 

-185 
202 
-189 

-178 

' A  "<. indicate5 t h a t  the maximum concentrat ion was below the detect ion limit (number shown i s  detect ion llimit). A *-I i nd ica tes  an 

bSample was f i l t e r e d  i n  the f i e l d .  
estimated value. An 'R' indicates tha t  the r e s u l t  was determined unusable through data vall idation. 

Conduct iv i ty i n  micromhos per centimeter. 



lbble A- 1.5 (cotitiriiretl). Surface- Water- Clrrnristry Data Collected At arid Near the M T S  During 1996 a 

14SW96-01 
1551596 - 0 1 
16SW96 - 0 1 
17SW96-01 
18SW96-01 
19SW96- 0 1 
20SW96- 0 1 
2 1SW96- 0 1 

22SW9G- 01 
23SW96- 01 
24SW96- 01 
25SW96- 01 
Montezuma \Canyon 

sw92-01 

sw92-02 
SW92 - 03 
SW92-04 
sw92-05 

SW92 - 06 
SW92-07 

SW92- 08 

NBF-435.NBF-436 
NBF-437. NBF-438 
NBF-439.NBF-440 
NBF-441 .NBF -442 
NBD- 490. NBD -491 
NBF-443.NBF-444 
NBD-492. NBD-493 
NBF-421 .NBF-422 
NBF - 423. NBF - 424 
NBF-419. NBF-420 
'NBF-449, NBF-450 
NBF-447, NBF -448 
NBF - 445, NBF - 446 
NBC-640 .NBC-764 
NBC-641. NBC-765 
NED-I08 
NBD-109 
NBC -626. NBC -751 
NBC-627 .NBC-752 
NBC-628. NBC-753 
NBC-630.NBC-755 
NBF- 17 1 , NBF - 172 
NBC -631. NBC - 756 
NBC -633. NBC- 758 
NBF -164. NBF - 165 
NBI-103 
NBC -636. NBC-760 
NBC-637. NBC-761 

06/1011996 
061 10/1996 
06/10/1996 
06/11/1996 
06/11/ 1996 
06/11/ 1996 
06/11/1996 
061 11/ 1996 
061 1111996 
061 111 1996 
061 1111996 
061 111 1996 
061 1 I/ 1996 
101 231 1996 
10/23/1996 
06/26/1996 
061261 1996 
10/21/1996 
10/21/1996 
10/21/ 1996 
10/22/1996 
04/10/1996 
10/22/1996 
10/22/1996 
04/09/1996 
06/26/1996 
10 1231 1996 
10/23/ 1996 

2130 
2740 
2940 
5410 
4770 
5690 
4940 
4790 
4540 
4680 
4860 
3810 
3720 
7040 
7100 
-33 10 
-3520 
2820 
1400 
2520 
3260 
-2150 
3320 
4560 
-2840 
-5330 
5460 
5510 

2200 
1800 
2290 
5590 
5120 
5510 
5850 
3740 
4170 
4860 
4440 
3620 
3690 
6160 
6240 
No Data 
No Data 
3100 
1400 
2270 
3290 
-3300 
2940 
4200 
-3940 
No Data 
4470 
4870 

29400 
27600 
27400 
30100 
62000 
58800 
56100 
57000 
56100 
56100 
52700 
53600 
53900 
61500 
62000 
42500 
42500 
34800 
12800 
21300 
47200 
51400 
48300 
50000 
56200 
55900 
54400 
52400 

29400 
27500 
27500 
29800 
62100 
58600 
56100 
57000 
55600 
56200 
54800 
54200 
53600 
61100 
61600 
No Data 
No !Data 
39500 
13500 
23800 
504001 
50200 
46800 
50000 
55800 
No Oata 
48700 
51200 

182 
117 
102 
406 

328 
99: 0 

85.4 
69.4 
68.6 
147 
PO4 
192 
178 
492 
491 
95.3 
95.7 
46.2 
8.4 
21.9 
261 
154 
211 
126 
215 
88.1 
99.8 
118 

499 
317 
109 
394 
119 
355 
90.6 
78.3 
76.5 
139 
172 
208 
197 
392 
388 

No Data 
No Data 

49.7 
5.2 
5.7 

229 
144 
181 
97.7 
206 

No Oata 
75.7 
116 

-4.4 
-4.4 
-4.3 
-4.9 
-12.2 
-9.6 
15.1 
18.1 
17.8 
19.2 
17.7 
16.3 
15.8 
6.8 
6.8 
-3.0 
-3.3 
2.6 
1.4 
2.2 
2.4 
<0.56 
2.5 
12.4 
-13.0 
-19.4 

22.1 
21.7 

-4.0 
-4.2 
-4.3 
-5.0 
-12.1 
-9.3 
15.3 
18.0 
17.9 
18.6 
18.2 
16.0 
15.6 
6.1 
6.2 

No Data 
No Data 

2.5 
1.3 
2 .2  
2.3 
-2.3 
2.5 
12.1 
-12.7 

No Data 
22 3 
21.0 

' A  "<" iindicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t )  A *-* indicates an 

DSample was f i l t e r e d  i n  the f i e l d  
estimated value. An "R" indicates tha t  the r e s u l t  was determined unusable through data va l i da t i on  



Table A-15 (coiifiriirccl). Stirface- Wafer Ciwrnisfry Dafa Collecfed A f and Near fhe MMTS Dtiring 1996 a 

SW92-09 NEC-638,NBC-762 10/23/1996 5650 6200 53100 59700 45.2 49.5 23.3 20.7 
SW94 - 0 1 NBD-867.NEF-160 02/16/1996 -4560 -3460 50600 57300 398 368 -14.2 -14.9 

NBD-868. NEF- 161 02/16/1996 -4460 -4060 58800 57300 398 396 -15.2 -14.3 
NBF-162.NBF-163 04/09/1996 -4170 -3490 54000 53800 315 306 -13.5 -13.0 
NED-I02 06/26/1996 -4180 No Data 56300 No Data 42.1 No Data -19.5 No Data 
NBC-639.NBC-763 10/23/1996 5540 5080 52100 51900 45.7 42.2 21.6 20.2 

sw95-01 NED-866.NBF-157 02/16/1996 -3980 -4110 34400 34500 22 1 221 4.1 c1.1 
Slade Spring NBC-629. NBC - 754 10/22/ 1996 3420 3170 56500 56200 19.4 25.0 2.6 2.5 
Sorenson NEF-167.NEF-168 04/09/1996 -2970 -4450 56900 58500 194 181 -13.8 -13.5 

NEF-169. NBF- 170 04/09/1996 -3190 -3990 57000 56300 194 175 -14.0 -14.5 
NBD-104 106/26/1996 -4870 No Data 59900 No IData 81.6 No Data -24.4 No Data 
NBC- 634, NBC - 759 10/23/ 1996 5550 5340 57600 57800 1'04 99.5 25.9 24.7 

w-4 NBC-632.NBC-757 10/22/1996 4040 3460 48900 48300 151 115 5.9 5.8 

' A  

'Sample was f i l t e r e d  i n  the f i e l d .  

ind ica tes  tha t  the maximum concentration was below the detect ion l l i m i t  (number shown i s  detect ion l i m i t ) .  A .-" ind ica tes  an 
estimated value. An 'R" i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  



F 
6 

Table A - I S  (cotititiirc4. Sirrface- Wafer CJietnislry Data Collected At arid Near tJie MMTS Diiritg 1996" 

Sample T icke t  Sample Na Na NH, Ni Ni ' ND,+NO,-NC Pb Pb ' 
Numbers Date ( N I L  1 (wg/L) (wglL) (vglL) (pg/L) ( d L )  (wg/L) (pg/L) Location 

14SW96 - 0 1 
I5SW96-01 
16SW96 - 01 
h7SW96- 01 
18SW96- 0 1 
19SW96-01 
2OSW96-01 
2 ISW96- 0 1 

22SW96-01 
23SW96 - 0 1 
24SW96 - 0 1 
25SW96-01 
Montezuma Canyon 

sw92 - 01 

sw92-02 
SW92-03 
SW92 - 04 
sw92-05 

SW92 - 06 
SW92 - 07 

sw92 - 08 

NBF-435. NBF-436 
NBF-437 .lNBF-438 
NBF-439 .'NBF-440 
NBF-441.NBF-442 
NED-490. NBD-491 
NBF-443. NBF-444 
NBO-492 .N8D-493 
NBF-421 .NBF-422 
NBF-423.NBF-424 
NBF-419.NBF-420 
NBF-449. NBF-450 
NBF-447 .'NBF-448 
NBF-445 .INBF-446 
NBC-640. NBC-764 
NBC-641, NBC-765 
NED-108 
NED-109 
NBC-626. NBC-751 
NBC-627.NBC-752 
NBC-628. NBC-753 
NBC-630. NBC-755 
NBF-171, NBF-172 
NBC-631. NBC-756 
NBC-633. NBC-758 
NBF-164.NBF-165 
NED- 103 
NBC-636. NBC-760 
NBC-637. NBC-761 

06/10/1996 
06/10/1996 
06/10/1996 
061 11 / I996 
06/11/ I996 
06/ 111 11996 
061 11/ 1996 
06/11/1996 
061 111 I996 
061 11/ 11996 
061 111 I996 
06/11/1996 
061 11/ 1996 
10/23/1996 
10/23/ I996 
06/26/1996 
06/26/ 1996 
10/21/1996 
1012 1/ 11996 
10/21/1996 
10/22/1996 
041 101 1996 
10/22/1996 
10/22/ I996 
04/09/1996 
06/26/ 1996 
10/23/1996 
10/23/1996 

51200 
51900 
51500 
65100 
147000 
132000 
117000 
82500 
82100 
83800 
80000 
78300 
78600 
167000 
169000 
23600 
23800 
23100 
20600 
20000 
41900 
38200 
42900 
60700 
70600 
92500 
101000 
101000 

52300 
52000 
52200 
64900 
147000 
131000 
117000 
82800 
81300 
83800 
82700 
78900 
78500 
165000 
167000 
No Data 
No Data 
24100 
20500 
21100 
42400 
37900 
40100 
58000 
70700 
No Data 
88500 
96000 

20.0 
20.0 
-15.2 

20.0 
-17.6 
24.7 
34.1 
53.0 
60.0 
24.7 
41.2 
41.2 
34.1 
24 .1  

-11.1 
No Data 
No Data 
-19.8 
-17.6 
-15.4 
-19.8 
I92 
-17.6 
32.8 
37.6 

No Data 
21.9 
-17.6 

No Data 
No Data 
No IData 
No IData 
INo Data 
No Data 
No Data 
No Data 
1No Data 
No Data 
No Data 
No IData 
No IData 
No Oata 
No IData 
No iData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No IData 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

<7.0 
<7.0 
<7.0 

<7.0 

~ 7 . 0  
141 
150 
588 
59.8 
-28.4 
-19.1 
-42.3 
-19.5 
-11.3 
-15. 1 
-82.4 
-57.7 
-18.2 

-10.4 

<7.0 

-122 
-236 
-114 

-353 

-173 

-79.0 

-76.0 

-19.6 

1.3 
-0.66 
-0.69 
-0.55 
-0.79 
-0.41 
-0.80 
1.7 
1.2 
-0.67 
-0.76 
-0.75 
-0.82 
e1.1 
c1.1 
-1.4 
-1.8 
19.9 
<1.1 
<1.1 
4 . 1  
<O .44 
4 . 1  

<O .44 
-2.1 
<1.1 
c1.1 

150 

1.1 
0.91 
-0.61 
-0.48 
-0.74 
-0.82 
-0.82 
1.2 
-0.87 
1.1 

-0.72 
-0.77 
-0.79 
d . 0  
4 . 0  

No Data 
No Data 

4 . 0  
c1.0 
4 . 0  
4 . 0  
~0.40 
-4.0 
4 . 0  
<0.40 

No iData 
c1.0 
4 . 0  

~~ ~ 

' A  "<* ind ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown is detect ion l i m i t ) .  A I-" indicates an 
estimated value 

'Sample was f i l t e r e d  i n  the f i e l d .  
( N i t r a t e  + n i  tri te )  as n i t rogen 

An 'R" indicaees tha t  the r e s u l t  was determaned unusable through data val l idat ion 



Tahlc A-15 (contimieJ). Srirfncc-FVater Chemistry Data Collected At and Near the MMTS Dttriitg 1996 a 

sw92-09 NBC-638. NBC-762 
SW94 - 01 NBD-867. NBF- 160 

NBD-868.NBF- 161 
NBF-162.NBF-163 
NBD- h02 
NBC - 639. NBC - 763 

SW95-0 1 NBD-866. NBF-157 
Slade Spring NBC -629. NBC- 754 
Sorenson NBF-167. NBF- 168 

NBF- b69. NBF- 170 
NBD-104 
NBC-634.NBC-759 

w-4 NBC-632.NBC-757 

10/23/1996 
02/16/1996 
02/16/1996 
04/09/1996 
06/26/1996 
10/23/1996 
021 16/ 1996 
10/22/1996 
04/09/1996 
04/09/1996 
06/26/1996 
10/23/1996 
10/22/1996 

102000 
94600 
94300 
78000 
95500 
102000 
148000 
44600 
67400 
67700 
91200 
101000 
47800 

1115000 
91300 
91800 
78600 
No Oata 
99000 
148000 
43200 
70700 
68400 
iNo Data 
101000 
45900 

-13.3 
82.5 
87.5 
29.9 

No Data 

37.5 
-15.4 
27.3 
32.4 

No Data 
-13.3 
28.5 

-8.9 

No Data 
40.0 
c10.0 

No Data 
No Data 
No Data 
c10.0 

No Data 
No Data 
No Data 
No IData 
No IData 
No Data 

No Data -42.0 
c9.0 457 
c9.0 457 

-56.5 No Data 
No Data -7.0 
No Data -25.6 

c9.0 -15.5 
No Data -418 
No Data -395 
No Data -395 
No Data 275 
No Data -309 
No Data -97.6 

4.1 4 . 0  
4.1 4 . 0  
4 . 1  4 . 0  
4.44 ~0.40 
-2.4 No Data 
4 . 1  4 . 0  
4 . 1  4 . 0  
cl.1 4 . 0  
~0.44 ~0.40 
~0.44 ~0.40 
-2.3 No Data 
4 . 1  4 . 0  
4 . 1  4 . 0  

' A  -c" indicates t h a t  the maximum concentration was below the detect ion l l i m i t  (number shown i s  detect ion l i m i t ) .  A *-I i nd ica tes  an 
estimated value. An "R" ind ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  

'Sample was f i l t e r e d  i n  the f i e l d .  
( N i t r a t e  + n i t r i t e )  as n i t rogen 



Table A- IS  (continrrcd). Sirrjiace- Mater Ciicnristry Data Collcclcd At arid Ncar the MMTS Diiriiig 1996 

Sample T icke t  Sample Pb-210 PH Ra-226 Rn-222 Sb Sb ' Se Se 
Location Numbers Date (pCi,/L) (pCi/L) (pCi/L) (pg/L) (vg/L) (AAg/L) (AAg/L) 

14SW96-01 
15SW96-01 
16SW96-0 1 
17SW96-01 
18SW96-01 
19SW96- 01 
2OSW96-01 
21SW96- 01 

2251.196- 01 
23SW96- 01 
24SW96- 01 
25SW96- 0 1 
Montezuma Canyon 

sw92 - 01 

sw92-02 
SW92 - 03 
SW92-04 
SW92 - 05 

SW92-06 
SW92 - 07 

sw92 - 08 

NBF-435. NBF-436 
NBF-437. NBF-438 
NBF-439. NBF-440 
NBF-441, NBF-442 
NBD-490. NBD-491 
NBF-443. NBF-444 
NBD-492, NBD-493 
NBF-421 .NBF-422 
NBF-423.NBF-424 
NBF-419. NBF - 420 
NBF-449.NBF-450 
NBF-447.NBF-448 
NBF-445.NBF-446 
NBC-640. NBC- 764 
NBC-641 .NBC-765 
NBD-108 
NED-109 
NBC-626. NBC-751 
NBC-627. NBC-752 
NBC-628.NBC-753 
INK-630 .1NBC-755 
NBF- 171 .lNBF-172 
NBC- 631. NBC- 756 
INBC-633 .lNBC-758 
NBF- 164 .'NBF- 165 
NED-103 
NBC-636. NBC-760 
NBC-637. NBC-761 

06/10/1996 
061 10 I 1996 
06/10/1996 
061 11/ 1996 
O6/ 11/1996 
061 11/ 1996 
061 11/1996 
06/11/1996 
061 11/1996 
06/11/1996 
O6/ 11/1996 
06/11/1996 
061 11/1996 
10/23/ 1996 
10/23/1996 
06/26/1996 
06/26/1996 
10/21/ 1996 
10/21/1996 
10/21/1996 
10/22/1996 
O4/ 101 1996 
10/22/I996 
101 22 / I996 
O4/09/ 1996 
06/26/1996 
10/23/1996 
10/23/1996 

4 . 3  
<I. 10 
~ 1 . 4  
c1.2 
c1.2 
4 . 3  
4 . 2  
c1.2 
<1.2 
<1 4 
<I  . 3  
c1.2 
<1.2 
< I  .O5 

1.08 
c l .  19 
4 . 1 4  
4 . 2 5  
~ 1 . 2 4  
4 . 2 2  
4 . 0 1  
4 . 2 6  
<1.00 
4 . 2 7  
4 . 3 2  
4 . 1 3  

1.69 
1.55 

8.17 
8.16 
8.14 
7.78 
8.17 
7 .9  
7.72 
8.16 

8.94 
7.99 
8.1 
7.72 
7.80 

No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

7.51 
7.88 
7.20 
7.35 
8.11 

7.52 
7.82 

No Data 

4 . 0 5  
<O. 06 
4 . 0 6  
4.11 
eo. 09 

0.58 
0.34 
0.83 
1.02 
1.10 
0.82 
1.09 
0.69 
0.26 
0.23 
0.41 
0.29 
~0.08 

0.09 
0.10 
0.25 
0.26 
0.28 
0.31 
0.77 
1.00 
0.53 
0.51 

44 
<40 
e40 
545 

41 
103 
100 
93 
96 

113 
186 
57 
63 

No Data 
No IData 

c29 
<30 
<34 

58 
<34 
405 
137 
160 
296 
103 
<30 
226 

72 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No IData 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
1No Data 
No IData 
No Data 
INO Data 
No Data 

4 . 7  
4 . 7  
4 . 7  
4 . 7  
<1.7 
4 . 7  
-1.7 
4 . 7  
2.4 

-1.8 
-2.1 
-2.0 
4 . 7  
c2.2 
-2 .2 
4 . 7  a 

4 . 7  a 
c2.2 
-2.2 
<2.2 
<2.2  
-2.0 
c2.2 
Q.2 
-2.1 
4 . 7  a 

3.5  
2.9 

2.6 
4 . 7  
4 . 7  
4 . 7  
4 . 7  
<1.7 
4 . 7  
-2.1 
-2.1 

2.6 
3 . 1  
2.3 

4 . 7  
c2.0 
c2.0 

No IData 
No Data 

c2.0 
e . 0  
<2.0 
e . 0  
-2.4 
<2.0 

3.7 
-3.2 

No Data 
4.0 
3.2 

' A  "<" indicate: t ha t  the maximum concentrat ion wa: below the detect ion l i m i t  (number shown i s  detect ion l i m i t )  A .-" indicates an 

bThe values l i s t e d  m u l t i p l i e d  by l o 9  w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  
'Sampile was f i l t e r e d  i n  the f i e l d  
a Estimated 

estimated value An "R" h d i c a t e s  tha t  the r e s u l t  was determined unusable through data va l i da t i on  



0 
3 0 
CD 

Table A-15 (contirnred). Surface- Water Chemistry Dala Collected At  and Near ilie MMTS During 1996" 

Sb Sb Se Se Ra-226 IRn-222 PH Sample Tilc ke t Samp 1 e IPb - 2 10 
( rg /L )  (pg/L) ( M I L )  ILoca t i on Numbers Bate (pCi/L) ' (pci /L)  ' (pCi/L) ' (rrg/L) 

sw92-09 
SW94- 0 I! 

SW95-01 
Slade Spring 
Sorenson 

w-4 

NBC-638. NBC- 762 
NED-867. NBF- 160 
NBD-868. NBF- 161 
NBF-162 .lNBF-163 
NBD-102 
NBC-639, NBC- 763 
NBD-B66,NBF-157 
NBC-629. NBC-754 
NBF-167.NBF-168 
NBF- 169. NBF- 170 
NED- 104 
NBC- 634, NBC - 759 
NBC-632. NBC-757 

10/23/1996 
02/16/1996 
02/16/1996 
04/09/ 1996 
06/26/1996 
10/23/1996 
021 161 1996 
10/22/1996 
04/09/1996 
04/09/1996 
06/26/1996 
10/23/1996 
10/22/1996 

1.39 
0.48 
1.40 

~ 1 . 4 1  
4 . 2 1  

1.62 
1.34 

4 . 4 5  
c1.35 
4 . 4 0  
~ 1 . 2 3  

1.78 
4 . 3 0  

7.95 
8.10 

8.33 
No Data 

No Data 
No Data 

7.93 
6.76 
7.92 

No Data 
No Data 

7.46 
7.78 

0.62 41 
0.71 128 
0.63 147 
0.77 126 
0.90 4 0  
0.60 46 

eo. 09 73 
0.17 1211 
0.50 115 
0.70 126 
0.71 70 
0.39 191 
0.21 48 

No Data No Data 
c1.1 <1 .IO 
4.1 c1.0 

No Data No Data 
No Data No Data 
No Data No Data 

4.1 4 . 0  
No Data No Data 
No Data 1No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

-2.5 2.7 
c2.2' -2.0 
c2.2' -2.0 
-1.6 -2.0 
4 . 7 '  No Data 

3.2 2.4 
c2.2' c2.0 
c2.2 2.4 
-2.6 -3.4 
-2.9 -2.8 
-1.8 IN0 Data 
3.3 4.0 

C2.2 c2.0 

* A  -<- ind ica tes  tha t  the imaximum concentrat ion was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A "-" ind ica tes  an 

'The values l i s t e d  mulltipdied by l o 9  w i l l  r e s u l t  iln microcuries per  m i l l i l i t e r .  
'Sample was f i l t e r e d  i n  the f i e l d .  
' IEs t i  ma ted . 

estimated value. An "R" indicates t h a t  the r e s u l t  was determined unusable through data va l i da t i on .  



v 

f 
5 

Table A-I5  (conlitiriei~. Stirface- Wakr CIt~.ntistry D a h  Collec[ed At  and Near the MMTS Diiring I996 a 

Sample T icke t  Sample Sn Snl s o 4  IU U D  
Location Numbers Date (LcglL 1 (CCg/L) (P9/ L 1 

TDS Temperature Th23O 
(CCglL) (mg/L) (degrees C) (pCi/L) ( d L )  

14SW96- 01 
15SW96 - 01 
16SW96-01 
17SW96- 0 1 
18SW96- 01 
19SW96-01 
2OSW96-01 
2 1SW96- 01 

22SW96 - 01 
23SW96-01 
24SW96- 0 1 
25SW96 - 0 1 
Montezuma Canyon 

sw92 -01 

sw92-02 
SW92-03 
SW92-04 
SW92-05 

SW92 - 06 
SW92 - 07 

SW92-08 

NBF-435.NBF-436 06/10/1996 
NBF-437.NBF-438 06/10/1996 
NBF-439. NBF-440 06/10/1996 
NBF-441. NBF-442 06/11/1996 
NED-490 .NBD-491 06/11/1996 
NBF-443. NBF-444 06/11/ 1996 
NBD-492. NBD-493 06/11/1996 
NBF-421 .NBF-422 06/11/ 1'996 
NBF-423.NBF-424 06/11/ 1996 
1NBF-419. NBF- 420 061 11/ 1996 
NBF-449.lNBF-450 06/11/1996 
NBF-447.NBF-448 06/11/1996 
NBF-445.NBF-446 06/11/1996 
NBC-640.NBC-764 10/23/1996 
NBC-641,NBC-765 10/23/1996 
NBD- 108 06/26/1996 
NBD- 109 06/26/1996 
NBC-626. NBC-751 10/21/ 1996 
NBC-627.NBC-752 10/21/1996 
NBC-628,NBC-753 10/21/1996 
NBC-630. NBC-755 10/22/ 1996 
NBF-171. NBF-172 04/10/1996 
NBC-631 .NBC-756 10/22/1996 
NBC - 633. NBC - 758 10/22/ 1996 
NBF-164.NBF-165 04/09/1996 
NBD- 103 06/26/1996 
NBC-636. NBC- 760 10/23/ 1996 
NBC-637.NBC-761 10/23/1996 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No IData 
No Data 
No Data 
No Data 
No Data 
No Dalta 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
INO Oata 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

230000 
222000 
222000 
127000 
724000 
638000 
749000 
782000 
782000 
758000 
717000 
728000 
726000 
607000 
608000 
782000 
788000 
614000 
99600 
313000 
784000 
825000 
791000 
802000 
828000 
800000 
789000 
750000 

603 
565 
562 
500 
1380 
1250 
1340 
1440 
1420 
1370 
1020 
1350 
1340 
1440 
1450 
No Data 
No Data 
1190 
380 
708 
1480 
1500 
1490 
1530 
1550 

No Data 
1560 
1460 

19.6 
24.5 
23.4 
15.6 
23.4 
18.6 
22.3 
22.4 

No Data 
21.4 
17.7 
20.1 
19.6 
9.2 

No Data 
No Data 
No Data 

5.0 
2.3 
3.4 
8.3 
5 . 5  
8.1 
5.8 
12.3 

No Data 
1.3 
1.3 

<O. 04 
0.18 
~0.04 
<O .06 
co.05 
~0.05 
<O .04 
<O. 04 
<o .02 
0.11 
~0.04 
c0. 04 
<O .06 
<O. 07 
<O .08 
<O .06 
0.15 
co.09 
<O .06 
<O .07 
<o .09 
co.12 
<o .08 
<0.11 
<O. 15 
co.05 
CO. 10 
co .12 

e . 2  
c2.1 
<2. 1 
e.  1 
62.2 
49.8 
101 
158 
156 
159 
158 
14 0 
135 

No Data 
No Data 

-3.8 
-3.7 

No Data 
No Data 
No Data 
No Data 

30.7 
No Data 
No Data 
136 
158 

No Data 
No Data 

Q.3 
c2.2 
42.1 
c2.1 
63.2 
49.0 
104 
160 
155 
164 
159 
136 
133 

No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
INo Data 
No Data 

29.7 
No Data 
No Data 
136 

No Data 
No Data 
No Data 

~ 

'A "<" ind ica tes  tha t  the maximum concentratiion was below the detect ion l i m i t  (number shown i s  detectiion l i m i t ) .  A I-. indicates an 

'Sample was f i l t e r e d  i n  the f i e l d  

'The values l i s t e d  m u l t i p l i e d  by 10" w i l l  r e s u l t  iln microcuries per m i l l i l i t e r .  

estimated value. An 'R" indicates t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  

Total d issolved so l ids  



Tnhk A- 1.5 (conlimcrl). Sirrfkce- Watcr Cltemisfry Dala Collec!ed A! a d  Nmr !he MMTS During 1996 a 

Sample T icke t  Sample Sn Sn so, U U D  
(wg/L) ( M I L )  

TDS Temperature Th230 
(CCglL) (mg/L) (degrees C) (pCi/L) a (pg/L) iLocation iNumbers Oate (pg/L) 

sw92-09 
SW94-01 

SW95 - 0 1 
Slade Spring 
Sorenson 

w-4 

NEC-638.NBC-762 
NED-867 .NBF-160 
NED-868. NBF- 161 
NBF-162.NBF-163 
NED-102 
NBC -639, NBC - 763 
NBD - 866. NBF - 157 
NBC-629. NBC-754 
NBF-167.NBF-168 
NBF-169. NBF- 170 
NED-104 
NBC-634.NBC-759 
NBC-632. NBC-757 

10/23/1996 
02/16/1996 
02/16/1996 
04/09/1996 
06/26/1996 
10/23/1996 
02/ 16/ 1996 
10/22/1996 
04/09/ 1996 
04/09/ 1996 
06/26/1996 
10/23/1996 
10/22/1996 

No Data No IData 
4 . 1  4.0 
4 . 1  e1.0 

No Data No Data 
1No Data No Data 
No Data No Data 

c1.1 <1.0 
INO Data No Data 
No Data No IData 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

748000 
809000 
275000 
772000 
782000 
738000 
810000 
979000 
858000 
862000 
881000 
858000 
797000 

1460 6.5 
1590 1.6 
1590 No Data 
1450 7.5 

No Data No Data 
1430 No Data 
87 0 0.1 
1790 11.0 
1580 14.5 
1590 No Data 
No Data No IData 
1690 1.6 
1500 5.5 

~0.08 
cO.80 
4.80 
<O. 15 
0.05 

<o .09 
~0.80 
-4.07 
<0.11 
CO. 15 
<O. 05 
50.07 
<o. 11 

No Data 
No Data 
No Data 
128 
160 

No Data 
No IData 
No Data 
141 
141 
218 

No Data 
No Data 

No Data 
No Data 
No Data 
129 

No Data 
No Data 
No Data 
INo Data 
143 
138 

No Data 
No Data 
No Data 

' A  *<I i nd ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A I-" indicates an 
estimated value. An "R" i nd ica tes  t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  
Samplie was f i  1 tered i n  the f i e l d .  
Total d issolved so l ids .  

'The values l i s t e d  m u l t i p l i e d  by lo9 w i l l 1  re:ult i n  microcuries per m i l l i l i t e r .  



Tnbfe A - I S  (con firitred). Stirface- Wafer C h e m i s f ~  Data Collected A! and Near !lie MMTS Dirrirg 1996" 

Sample Ticket Sample U-234 U-235 U-238 V V '  Zn Zn 
(pg/L) (pg/L) ( d L )  Location INumbers iDate (pCi/L) ' (pCi/L) (pCi/L) ' (pg/L) 

145.196- 0 1  
15SW96-01 
16SW96-01 
17SW96- 01 
18SW96-01 
19SW96- 0 1  
2OSW96-01 
2lSW96- 01 

22SW 96- 011 
235196-01 
245196-01 
25SW96-01 
Montezuma Canyon 

sw92 - 0 1 

sw92 - 02 
SW92-03 
SW92-04 
SW92-05 

SW92-06 
SW92-07 

SW92 - 08 

NBF-435. NBF-436 
NBF-437. NBF-438 
NBF-439. NBF-440 
NBF-441 .NBF-442 
NBD-490 .NBD-491 
NBF-443. NBF-444 
NBD-492, NBD-493 
NBF-421. NBF-422 
NEF-423. NBF-424 
NBF -4 19. NBF -420 
NBF-449. NBF-450 
NBF-447. NBF-448 
NBF-445. NBF-446 
NBC-640. NBC-764 
NBC-641 .NBC-765 
NBD-108 
NBD-109 
NBC-626, NBC -7511 
NBC-627. NBC-752 
NBC-628.NBC-753 
NBC-630. NBC- 755 
NBF-171 .NBF-172 
NBC-631.NBC-756 
NEC-633.NBC-758 
NBF-164.NBF-165 
NBD-103 
NBC-636. NBC-760 
NBC-637.NBC-761 

06/10/1996 
06/10/1996 
06/10/1996 
06/ 11 I1996 
06/ 11/ 1996 
06/11/1996 
06/11/1996 
061 111 1996 
06/11/1996 
061 1111996 
061 111 1996 
06/11/1996 
06/11/1996 
10/23/1996 
10/23/1996 
06/26/1996 
06/26/1996 
10/21/1996 
10/2 1 / 1996 
10/2 I /  1996 
10/22/1996 
04/ 10/ 1996 
10/22/1996 
10/22/1996 
04/09/1996 
06/26/1996 
10/23/ 1996 
10/23/1996 

1.33 
1.37 
1.28 
1.50 

21.70 
16.23 
32.03 
49.50 
51.09 

-54.38 
52.11 
46.41 
43.46 
15 26 
15.40 
2.88 
3.12 
2.27 
1.28 
1.60 

14.94 
11.86 
15.38 
42.44 
43.72 
52.19 
78 87 
72,87 

<O. 07 
<O. 07 
~ 0 . 0 4  
<O. 06 

0.91 
0.71 
1.60 
2.10 
2.34 

-2.48 
2.19 
2.23 
2.01 
0.61 
0.58 
0.07 
0.06 
0.08 

co.10 
0.11 
0.53 
0.69 
0.54 
1.72 
1.82 
2.56 
3 32 
3.25 

0.60 
0.82 
0.49 
0.64 

20.55 
15.22 
31.13 
48.26 
50.80 

-52.65 
51.87 
44.88 
43.55 
14.21 
14.36 

1.39 
1.21 
1.11 
0.60 
0.85 

14.09 
9.91 

13.85 
43.39 
44.64 
51.40 
77.03 
73.90 

c7.7 
c7.7 
c7.7 
c7.7 
c7.7 
<7.7 
<7.7 
<7.7 
<7.7 
8.9 

<7.7 
<7.7 
<7.7 
-4.1 
-3.6 
c7.7 
c7.7 
4.1 
4.1 
-4.2 
-2.3 
~ 6 . 7  
-3.2 
16.9 
4 . 7  
<7.7 
-4.0 
-2.4 

<7.7 
<7.7 
<7.7 
<7.7 
<7.7 
<7.7 
d . 7  
13.0 
9.9 

11.4 
c7.7 
e7.7 
4 . 7  
-1.1 
-1.3 

No Data 
No Data 

4 . 0  
4 . 0  
-4.0 
-1.7 
<6.0 
-2.3 
12.5 
~ 6 . 0  

No Data 
-2.3 
-2.1 

-7.1 
-2.0 
-2.4 
-2.8 
4 . 9  
4 . 9  
4 . 9  
16.0 
-3.3 
-2.9 
4 . 9  
-4.6 
-4.7 

-11.4 
-11.7 
-6.2 
92.3 

-10.2 
-10.2 

16.8 
13.5 
-3.0 
-8.3 
-8.8 
c2 .2  
-9.9 
-9.9 
<6.7 

32.1 
11.2 

-10.1 
-6.2 
19.8 
4 . 9  
16.2 

-10.3 
-3.3 
-5.8 

-10.2 
-3.3 
-5.5 
<6.0 
~ 6 . 0  

iNo Data 
1No Data 

<6.0 
~ 6 . 0  
<6.0 
~ 6 . 0  
-2.1 
~ 6 . 0  
6 . 0  
c2.0 

No Data 
4 . 0  
~ 6 . 0  

' A  -c" i nd ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t )  A "-" indicates 

'The values l i s t e d  muiltipliied by 1 '0 'wi l i l  resul i t  i n  microcuries per m i i l l i l i t e r  
an estimated value 

Sample was f i l t e r e d  i n  the f i e l d  

An "R' i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l i da t i on  



Table A- I S  (corr;iiirrcrj). Sirrfrrcc- Watcr Cltcrnistty Data Collected A /  arid N e w  the MMrS Dining 1996" 

Sample Ticket Sample U-234 U-235 U - 238 V V '  Zn Zn = 
Locat ion Numbers Oate ( p C i / L )  a (pCi/L) ' (,pCi/L) a (pg/L) (rcglL) (JLglL) ( d L )  

sw92-09 NBC-638.NBC-762 
SW94-01 NED-867.NBF-160 

NED-868, NBF- 161 
NBF- 162. NBF- 163 
NED-102 
N8C - 639. NBC - 763 

SW95-01 NBD- 866. NBF- 157 
Slade Spri,ng NBC-629. NBC-754 
So renson NBF- 167 .INBF- 168 

NBF-169.NBF-170 
NED- 104 
NBC-634. NBC-759 
NBC- 632. NBC - 7 57 w-4 

10/23/1996 
02/16/1996 
02/16/1996 
04/09/1996 
06/26/1996 
10/23/1996 
021 161 1996 
10/22/1996 
04/09/1996 
04/09/1996 
06/26/1996 
10/23/1996 
10/22/1996 

69.54 
-50.9 
-49.1 
42.67 
53.41 
69.27 
-2.9 
13.84 
45.95 
46.19 
75.04 
82.92 
22.85 

4.01 71.13 -2 .1  -2.6 
2.2 51.9 -7.1 <5.0 
2.1 51.8 4 . 6  <5.0 
2.46 41.88 <6.7 <6.0 
2.25 54.06 -8.4 No Data 
2.70 69.25 -1.7 -1.9 

4 . 1  1.5 4 . 6  6 . 0  
0.45 11.48 -3.3 -3.4 
2.02 46.59 -12.3 <6.0 
1.89 45.81 4.7 ~6.0 
3.11 72.92 ~ 7 . 7  No Data 
3.37 82.02 -2.8 -2.4 
0.95 21.18 20.1 14.8 

12.3 <6.0 
-9.3 -2.0 
-5.0 Q.0 
c2.2 <2.0 
-12.3 No Data 
~ 6 . 7  ~6.0 
-16.0 <2.0 
-7.0 c6.0 
-2.9 -2.0 
-3.8 c2.0 
-8.1 No Data 
~ 6 . 7  ~ 6 . 0  
-8.1 ~ 6 . 0  

'A  -<" ind ica tes  t h a t  the maximum concentratifon was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A .I-* indicates 

'The values b is ted  mu l t i p l i ed  by 10' w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  
an estimated value. 

Sample was f i l t e r e d  i n  the f i e l d .  

An "R" i nd ica tes  t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  



Table A - 1 6  Groimd~vafer C/icmistry Dafa Collccfed At and Near the M T S  Diiring 1996" 

31NE93-205 
31SW91-03 
31SW91-14 
31SW91-23 
31SW91- 35 

31SW91-50 

3151.191-55 

31SW93-199-1 
3151~93-203-2 

36SE91-58 

36SE91-61 
36SE93-201-2 

82 - 07 
82-306 

82-31B-E 
82-40A 
82-42 
83-70 

N8C-603 10'/31/1996 
NBC-780 10/22/1996 
NBC-779 101221 1996 
N8C-783 10/23/ 1996 
NBD-913 04/11/1996 
NBC-777 10/23/1996 
N8F-175 04/11/1996 
N8A-550 101 181 1996 
N8C-776 10/18/1996 
INBF-173 04/11/1996 
NBA- 527 101 17/ 1996 
NBC-605 10/31/1996 
N8C-619 11/26/1996 
N8C-621 11/26/1996 
N8F-174 04/11/1996 
NBA-528 101 1711996 
N8C-620 11/26/1996 
N8D-916 04/11/1996 
NBD-917 04/ 11/1996 
NBC-778 10/2 11 1996 
NBC-800 10/31/1996 
NBD-914 04/11/1996 
NBD-915 041 11/ 1996 
NBC-785 10/24/1996 
NBC-784 101231 1996 
NBA-526 10/17/1996 
NBC-786 10/24/ 1996 
NBC-781 10/22/1996 

-9.2 
-15.2 

109 

1740 
-150 

979 
862 
<10.0 
624 

2970 

128 
-208 

-22.9 

~ 6 . 7  

R 

92 6 

~ 6 . 7  
R 

-111 
37 1 
120 
4 0 . 0  
4 0 . 0  

<6.7 
136 
<6.7 
-8.6 

-12.9 

155 
439 
520 
473 
116 
122 

>3100 
438 

No Data 
3810 

317 
No Data 

374 
No Data 
3071 

309 
514 
740 

No iData 
No Data 

428 
430 

No Data 
408 
391 
328 
282 
222 

<7.73 
917.16 

1511.62 
554.40 

4 8 4 . 0 4  a 

106.85 
-3140.47 

2478.54 
1936.93 
-41.51 

26.22 

<35.17 
65.03 

~ 2 5 . 1 5 '  
20.03 

765.93 
-4620.67 

No Data 

No Data 
No Data 

203.29 
-728.86 
-787.14 
494.84 
<33.53 

2905.49 
39.16 
c4.54 

34.5 
66.1 
49.1 
4 .1  

256 
139 
193 
222 
216 
~ 0 . 4 4  

2.6 
7.7 

4 . 1  
4 . 1  
cO.44 
4 . 1  

5.1 
R 

519 
427 

1.5 
87.4 
85.6 
96.2 
4 . 1  
75.4 
4.2 

c1.1 

4 0 . 4 4  88000 
245.46 246000 
470.07 224000 
144.61 351000 

4 8 9 . 0 5  R 
4 4 3 . 7 5  393000 

660.64 248000 
640.77 237000 
647.52 237000 
<39.90 267000 
4 9 . 3 4  279000 

No Data 20500 
<47.93 464000 
<48.25 457000 
<39.40 322000 
<23.10 371000 
227.41 327000 
942.67 R 

iNo Data 15300 
No Data 111000 

74.30 274000 
155.05 208000 
142.38 208000 
132.46 226000 
<47.86 566000 

1059.31 2911000 
~ 2 3 . 2 3  335000 

4 . 7 6  511800 

1010 
2960 
3690 
4490 

12170 
11680 

2120 
2190 
No Data 

1674 
1652 
2390 
3900 

No Data 
1785 
1938 
2970 
7070 

No Data 
6760 
2390 
2160 

No Data 
2160 
3040 
3690 
1850 
614 

2480 <6.7 
93200 <6.7 

47900 ~ 6 . 7  
31900 e7.8 
31300 <6.7 
80500 <7.8 
54300 ~ 6 . 7  
53600 ~ 6 . 7  
45000 <7.8 
17800 4 . 7  
38000 ~ 6 . 7  

305000 <6.7 
304000 <6.7 

13300 <7.8 
10600 c6.7 

184000 -7.5 
600000 R 

No Data e7.0 
826000 8.9 
109000 <6.7 
63700 <7.8 
64000 <7.8 
53600 <6.7 
33400 <6.7 
60700 81.6 
13000 ~ 6 . 7  
2900 ~ 6 . 7  

138000 -8.0 

' A  -<- ind ica tes  t h a t  the maximum concentrat ion was below the de tec t ion  l i i m d t  (number shown i s  de tec t ion  l i m i t ) .  A "-- indi icates an 

"The values l i s t e d  m u l t i p l i e d  by D O 9  w i l l  r e s u l t  i n  microcur ies per m i l l i l i t e r .  

'Est imated 

est imated value. An "R' i nd ica tes  t h a t  the r e s u l t  was determined unusable through data v a l i d a t i o n  

Conductivi i ty i n  miicromhos per cent imeter.  



Tnble A- I6 (cottliriiic~l). Groriridwater Cherttishy Dnfa Collected A f atid Near the MMTS Dirriiig 1996" 

88-85 
92-01 
92-02 
92-03 
92 - 04 
92-05 
92 - 06 
92-07 
92-08 

92-09 

92-bo 

92-11 

92-12 

92 - 13 
93-01 

95-01 

NBC-799 10/31/1996 
NBC-645 10/28/1996 
NBC-644 10/25/1996 
NBC - 646 10/29/ 1996 
N8C-789 10/25/1996 
NBC - 649 10/30/ 1996 
NBC-647 10/29/1996 
NBC -614 11/01/ 1996 
NEC -606 10/3~1/ 1996 
NBC -613 10/31/ 1996 
NBD-907 04/09/1996 
NBC-787 10/24/1996 
NBC-788 10/24/1996 
NBD-906 04/09/1996 
NBC -643 180/24/1996 
NBD-909 04/10/1996 
NBC-782 E0/22/1996 
NBD -920 041 12/1996 
NBC-601 E0/29/ 1996 
NBC-648 10/29/1996 
NBD-918 041 1211996 
NBC-602 10/30/1996 
NBD-856 02/13/1996 
NBD - 90 1 04/ 08/ 1996 
NBA-102 07/23/1996 
NBA- 103 07/23/1996 
NBC-794 10/29/1996 

278 
195 
-11.8 
424 
-9.8 

7900 
<6.7 
<6.7 
~ 6 . 7  
c6.7 

-12.7 
-22.3 
-21.0 
-13.8 
-52.3 
-37.4 

-115 

R 
1280 
1100 
-18.6 
-12.6 
-26.8 
295 
-106 
-130 
-51.2 

441 
286 
134 
265 
239 
289 
198 
400 
419 

No Data 
344 
36 1 

No Oata 
195 
202 
453 
346 
2900 
270 
325 
224 
203 
206 
187 
197 

No Data 
183 

196.81 
<21.46 
<3.9;1 
c7.74 
4.91 

41.36 
c4.47 
613.47 
176.01 
267.23 
-173.11 
98.33 
90.36 
42.37 * 
<4.85 

-1393.52 
778.09 
-15.19 
<5 .72 
6.25 
<7.29' 
5.97 

43.33 ' 
-9.79 
4.80 
6.71 
4.96 

14.7 
1.2 
3.7 
4.1 
6.8 
1.7 
2.3 
14.5 
4 . 1  
4 . 1  
SO. 44 
1.7 
1.7 
~0.44 
4 . 1  
37.4 
39.3 
CO.44 
c1.1 
28.0 
-4.7 
6.4 
-2.6 
<0.44 
-4.0 
-5.2 
4.2 

76.22 273000 
q28.61 441000 
c5.71 56000 
c9.57 169000 
<5.79 70400 
44.40 238000 
c5.73 70300 
182.63 259000 
118.20 288000 
103.00 2B1000 
c49.02 280000 
36.26 291000 
~29.43 291000 
d3.29 77200 
6.05 76600 

281.96 238000 
184.90 251000 
44.34 R 
c7.20 33600 
~5.81 10800 
c9.94 69100 
<5.79 65300 
~12.23 39800 
~9.45 39500 
4.56 40100 
c4.57 39600 
<5.77 37400 

2280 
2290 
385 
958 
618 
1410 
552 
520 
2240 
No Data 
2390 
2370 
No Data 
720 
698 
2740 
2560 
7 66 
756 
681 
596 
590 
614 
613 
485 

No Data 
597 

94400 c6.7 
6530 ~6.7 
1090 <6.7 
14300 c6.7 
2680 ~6.7 
12900 <6.7 
1900 <6.7 
82500 <6.7 
91100 c6.7 
91400 c6.7 
96600 c7.8 
88900 e6.7 
88700 c6.7 
15800 c7.8 
15400 ~ 6 . 7  
96100 c7.8 
79400 4 . 7  
3740 c7.8 
3690 ~ 6 . 7  
4180 <6.7 
2390 c7.8 
2350 <6.7 
5200 -6.1 
5170 <7.8 
5280 <6.6 
5330 <6.6 
5290 ~ 6 . 7  

'A 

blihe valiues listedlmultiplied by lo9 will result in microcuries per milliliter. 

indicates that the maximum concentration was below the detection limit (number shown i s  detection llimit). A .-. indicates an 
estimated value. An 'R' indicates that the result was determined unusable through data validation. 

Conductivity i n  micromhos per centimeter. 
Estimated. 



Table A-1 6 (cotitimcg. Groirndwntcr C/ieniislry Data Collected At arid Near l h  MMTS During I996 a 

Sample 
Locat ion 

T i c k e t  
Number 

Sample 
Date 

95-02 

95-03 

95 - 04 

95 - 06 

95-07 

95 - 08 

NBD -855 
NBD-902 
NBD - 903 
NBA- 101 
NBC - 793 
NBD-858 
NBD-859 
NBD-904 
NBA- 105 
N8C-792 
NBD-857 
NBD-905 
NBA- 104 
N8C-791 
NBD-861 
NBD-910 
NBA- 112 
NBC-795 
NBD - 854 
NBD-919 
NBA-110 
NBC-650 
NBD-864 
NBD-912 
NBA-107 
NBC-797 

02/12/1996 
04/08/1996 
04/08/1996 
07/23/1996 
10/29/ 1996 
02/13/1996 
02/13/1996 
04/ 091 1996 
07/24/1996 
10/28/1996 
02/13/1996 
04/09/1996 
0 7 / 241 1996 
10/28/1996 
02/13/1996 
04/10/1996 
07/26/1996 
10/29/1996 
021 141 1996 
04/12/1996 
07/25/1996 
10/29/1996 
02/15/1996 
04/10/1996 
07/24/1996 
10/30/1996 

<13.3 
< l o .  0 
4 0 . 0  
-34.3 
<6.7 

-117 
-60.4 
274 

-180 
-14.8 
d 3 . 3  
4 0 . 0  
<31.2 

<6.7 
R 

-176 
413 

1010 
R 
R 

13800 
1060 
-151 
-89.6 
-82.7 
-45.7 

177 
174 

No Data 
200 
231 
237 

No Data 
252 
251 
258 
236 
223 
300 
262 
292 
300 
335 
311 

1330 
INO Data 

1307 
1325 

167 
262 
277 
293 

4 3 . 2 0  ' 
<8.75' 
<8.58a 

5.23 
<4.40 

<39.74O 
~ 3 9 . 2 9 '  
4 . 0 9  a 

c9.09 
4 2 . 5 8  
<40.86' 
~ 2 7 . 0 3 '  

<9.44 
13.30 

<33.36' 
-41.86 

60.15 
34.68 

6 8 . 7 2  ' 
<33.87 ' 

27.81 
<19.05 
<11.9za 
4 3 . 4 5  

4.13 
<4.65 

c1.1 
~ 0 . 4 4  
<0.44 
-2.6 
c1.1 
-3.1 
4.1  
~ 0 . 4 4  
-1.1 
c1.1 
-4.4 
<0.44 
-5.5 
3 .4  

4 . 1  
<0.44 
-5.7 
4.1 

R 
R 

-2.3 
3.7 

-8.3 
<O .44 

2.2 
11.8 

<12.21 38000 
<9.40 39000 
~ 9 . 3 0  38600 
~ 4 . 5 6  38900 

5.77 37000 
<40.10 167000 
<40.01 167000 
<30.87 167000 
<11.45 168000 
4 6 . 4 5  165000 
<40.47 174000 
<31.20 173000 
4 1 . 5 1  174000 
4 6 . 4 9  172000 
e 5 . 3 8  R 
4 1 . 6 8  182000 

17.74 200000 
<16.71 145000 
C49.57 R 
<49.62 R 
4 3 . 6 4  17700 
4'3.06 6650 
4 2 . 0 2  18000 

<9.75 27600 
<4.59 28100 
<5.77 26800 

611 
614 

No Data 
592 
611 

1679 
No Data 

1690 
1613 
1602 
1735 
1767 
1687 
1675 
1408 
1913 
2080 
1617 
2220 
2270 
2291 
2320 

460 
618 
587 
576 

5030 
5130 
5110 
5240 
5110 

82900 
82200 
80700 
79800 
79000 
88300 
87400 
87200 
87400 
66900 
90100 
95600 
83100 
29300 
26700 
26100 
26600 

2840 
5410 
5340 
5320 

4 . 6  
<7.8 
<7.8 
<6.6 
<6.7 
4 . 6  
<5.6 
<7.8 
~ 6 . 6  
<6.7 
c5.6 
~ 7 . 8  
~ 6 . 6  
~ 6 . 7  
<5.6 
~ 7 . 8  
~ 6 . 6  
<6.7 

R 
R 

~ 6 . 6  
<6.7 
4 . 6  
~ 7 . 8  
<6.6 
<6.7 

' A  I<* i nd ica tes  t h a t  the maximum concentrat ion was below the de tec t ion  l i m l t  (number shown i s  de tec t ion  l i m i t )  
est imated val'ue 

'The values l i s t e d  m u l t i p l i e d  by IO9 w i l l  resu l i t  i n  microcur ies per m i l l i l i t e r .  
' Conduct iv i t y  i n  micromhos per cent imeter 

A I-" indicate: an 
An 'R" i nd ica tes  t h a t  the r e s u l t  was determined unusable through data v a l i d a t i o n  

Estimated 



Table A-I 6 (cotditrrred). Groitiithak?r Chetnistry Data Collccied A t  and Near the M T S  Ditririg 1996" 

Sample T icke t  Sampbe A1 AS Beta Ca COT ' c1 co A1 kal  i n i  ty A1 pha 
(pg/L) (pg/L) (as CaCO,) (pCi/L) (pg/L) (pCi/L) (pg/L) (mhos/cm) ( d L )  iLocation INumber Date 

(PPm) 

P92-02 

P92 - 04 

P92 - 09 

N8D-863 02/14/1996 
INBA-108 07/25/1996 
NBC-790 10/28/1996 
INBO-862 02/14/1996 
NBO-911 04/10/1996 
NBA-111 07/26/1996 
NBC-796 10/29/ 1996 
NBA-109 07/25/1996 
NBC-798 10/30/1996 

-145 
233 

-200' 
~ 6 . 7  

-47.8 
-49.4 
495 
785 
-21.2 

434 
396 
42 1 
336 
308 
401 
302 
447 

No Data 

~ 8 4 . 0 9  ~l . 1 
88.06 -10.3 
32.18 1.9 

~ 6 4 . 4 7  e 4.1 
<46.52' c0.44 

18.01 -6.4 
~ 2 1 . 3 2  1.1 
106.19 -1.9 

No Data 1.8 

41. E7 
~ 2 3 . 4 3  
~38.44 
<SO. 44 
~ 4 6 . 9 8  
~ 1 5 . 4 5  
~ 2 8 . 7 6  
c31.11 

No Data 

356000 
340000 
368000 
361000 
372000 
263000 
309000 
400000 
528000 

3250 
3010, 
3240 
2770 
2970 
2150 
2440 
4060 
4700 

168000 
149000 
moo00 
135000 
138000 
104000 
105000 
256000 
355000 

4 . 6  
~ 6 . 6  
c6.7 

c7.8 
c6.6 
~ 6 . 7  
~ 6 . 6  
~ 6 . 7  

-6.4 

' A  "<" ind ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-* indicates an 

"The values l i i s ted  mul l t ip l ied by IO" w i l l  resui l t  i n  microcuries per m i l l i l i t e r .  
estimated value. An "R" indicates tha t  the r e s u l t  was determined unusable through data validati lon. 

Conduct iv i ty i n  micromhos per centimeter. 
Es t i  ma t cd  . 



m 

Table A-14 (confiinrcd). Grornidwalcr Cltcntislry Data Collected At  and Near the h4MTS During 1996" 

Sample T icke t  Sample cu  DO ' Eh F H&I IDepth K Mg Mn Mo 
Loca t iton Number Date ( d L )  (mg/L) (mV) (/Ag/L) ( f ee t )  (jAg/L) ( r g 1 L )  (jAg/L) ( d L )  

3 1 NE93 - 20 5 
31SW91-03 
31SW91- 14 
31SW91-23 
31SW91-35 

31SW91-50 

31SW91-55 

31SW93- 199- 1 
31SW93-203-2 

36SE91-58 

36SE9 1 - 6 1 
36SE93-201- 2 

82-07 
82-306 

82-316-E 
82-40A 
82 -42 
83-70 

NBC - 603 10/31/ 1996 
NBC-780 10/22/1996 
I N K -  779 10/22/ 1996 
NBC-783 10123/1996 
INBO-913 04/11! 1'996 
INBC-777 10/23/1996 
INBF-175 04/11/1996 
NBA-550 10/18/P996 
NBC-776 10/18/1996 
NBF - 173 041 11 / 1996 
NBA-527 10/17/1996 
NBC-605 10/31/1996 
NBC-619 11/26/ 1996 
NBC-621 11/26/1996 
NBF-174 04/11/1996 
NBA-528 10/17/1996 
I G C -  620 11 /26/ 1996 
NBD - 916 04/ 11/ 1996 
NED-917 04/ ll/ 1996 
NBC-778 10/21/1996 
NBC-800 10/31/ 1996 
NED-914 04/11/1996 
NBD-915 04/ 11/ 1996 
NBC-785 101241 1996 
NBC-784 10/23/1996 
NBA-526 10/17/1996 
NBC-786 10/24/1996 
NBC-781 10/22/1996 

-1.9 
5.6 
7.4 
9 .9  

-27.6 
36.0 
<3.3 
14.3 
10.0 
c3.3 

4.2 
21.8 

5.0 
4.2 

4 . 3  
-2.2 

5.2 
R 

-18.7 
37.9 

5 3  
c3.3 
<3.3 
-3.3 

5.0 
7.2 
7 .6  

-1.5 

0.26 
0.54 
1.82 
3.33 
2.71 
5.50 
1.20 
4.51 

0.44 
0.73 
1.64 
0.92 

4.45 
1.81 
1.02 
0.54 

2.79 
4.93 
0.26 

0.99 
2.28 
1.59 
1.10 
0.14 

No Data 

No Data 

No Data 

No Data 

No Data 
146 
126 
122 
206 
195 
-45 
- 36 

No Data 
0 54 

- 7  
126 
125 

No Data 
211 

95 
215 

- 186 
No Data 

- 100 
84 

104 
No Oats 

103 
115 
-83 
88 

- 75 

-102 
654 
810 

1040 
495 
508 

2380 
2480 
2500 
-162 
-168 
2990 

547 
543 

-109 
-125 

647 
4180 

No Data 
5270 
492 
794 
805 
879 

-122 
1440 
-151 
-155 

178.6 
4 3 . 1  

>14.4 
44.53 

42.05 
42.88 

5.4 
6.12 

No Data 
4.3 
4.92 

48.60 
10.03 

No Data 
5.1 
5.86 

13.66 
7.84 

11.79 

17.16 

19.24 
3.95 

22.56 
38.30 
33.98 

No Data 

No Data 

No Data 

4690 
33000 
44500 

5270 

27100 
25200 
27100 
26900 
-4320 

5220 
9230 

11500 
11600 
-3760 

5010 
13300 

122000 
11700 
8420 

33800 
34800 
36200 
8420 

19900 
5190 
2650 

R 

R 

24200 
58600 
63200 

125000 

53400 
44500 
39800 
39700 
44400 
41900 

7300 
122000 
123000 
49200 
49300 
54400 

5480 
18600 
66500 
41600 
41400 
41300 

128000~ 
361001 
49400 

9920 

R 

R 

857 
7650 

10500 
124 

753 
2320 
1680 
1670 
1470 
1110 

R 

64.3 
65.7 
65.5 
32.6 

489 
262 

R 
99.2 

31.7 
722 

6020 
6010 
6000 

270 
4890 

355 
261 

1.8 
264 
493 
286 

34000 
34200 

-48.6 
61.0 
60.7 
-4.4 

5.5 

2 . 1  
1.5 

<O .56 
2.7 

37.2 
R 

136 

1460 
1750 

166 
159 
158 

644 

42.2 

c1.1 

2 .9  
1.1 

' A  I<- 1,ndicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detecti,on l i m i t ) .  A I-" indicates an 
estimated value. An "R' i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  
' D i  ssol ved oxygen. 
COx ida t ion  po ten t ia l  i n  m i l l i v o l t s  



Table A-I 6 (cotihmicd. Groundwater Cheniistry Data Collected At and Near tlie MMTS During 1996' 

Sample Ticket Sample cu 00 ' iEh F H+I Depth K Mg Mn Mo 
Location Number Date (ug/L) (mg/L) (mV) (pg/L) ( f e e t )  (rg/L) (pg/L) (pg/L) ( d L )  

88-85 
92-01 
92 - 02 
92 - 03 
92 - 04 
92 - 05 
92 - 06 
92-07 
92-00 

92 - 09 

92-10 

92-11 

92-12 

92-13 
93- 09 

95-01 

N8C-799 
N8C - 645 
NBC-644 
NBC -646 
NBC - 789 
NBC-649 
NBC-647 
NBC-614 
NBC-606 
NBC-613 
NBD-907 
N8C-787 
N8C- 788 
N8D-906 
N8C-643 
NBD-909 
NBC-782 
NBD -920 
NBC - 60 1 
NBC- 648 
NBD-918 
NBC-602 
NBD-856 
'NBD - 90 1 
NBA-I02 
NBA-103 
INBC- 794 

10/31/1996 
10/28/1996 
10/25/1996 
10/29/1996 
10/25/ 1996 
10/30/ 1996 
10/29/1996 
11/01/1996 
10/31/1996 
10/31/1996 
04/09/ I996 
10/24/ 1996 
10/24/ 1996 
04/09/1996 
10/24/1996 
04/ 10/ I996 
10/22/ 1996 
04/ 12/ 1996 
10/29/1996 
10/29/1996 
04/12/ 1996 
10/30/1996 
02/13/1996 
04/08/1996 
07/23/1996 
07/23/1996 
10/29/1996 

3.6 
3.7 
-1.7 
3.5 

-2.1 
65.2 
-2.6 
4.7 
3.8 
3.4 
<3.3 
-2.9 
-2.8 
<3.3 
5.4 
c3.3 
4.6 
<3.3 
-3.1 
5.0 
e3.3 
-1.5 
c4.4 
<3.3 
e3.7 
4.7 
-2.8 

1.72 
3.95 
1.14 
3.81 
2.25 
4.69 
3.82 

0.94 

0.83 
1.04 

0.59 
0.52 
0.60 
0.61 

220 

No Data 

No Data 

No Data 
No Data 
No Data 

0.20 
2.00 
0.18 
2.99 
0.68 

0.52 
No Data 

77 
80 
45 
108 
61 

No Data 
No Data 
No Data 
100 

No Data 
19 
26 

No Data 
- 065 
- 58 
188 
110 

No Data 
No Oata 
No Data 

74 
No Data 
225 
- 32 

- 065 
No Data 

84 

374 
287 
-141 
-147 
-145 
-149 
-152 
47 1 
326 
334 
-182 
-196 
-198 
-112 
-143 
589 
670 
-61.0 
457 
1210 
-138 
-177 
317 
247 
302 
205 
273 

8.40 
22.10 
186.20 
10.30 
172. I5 
17.10 
109.60 
19.5 
10.14 

No Data 
10.85 
11.10 

12.84 
12.10 

No Data 

No Data 
>I3 
52.9 
53.15 
106.30 
106.24 
107.35 
4.4 
4.48 
5.2 

No Data 
4.58 

8650 
2660 
1160 
1630 
2230 
4650 
1840 
19400 
11700 
11500 
4 3 4 0  
1500 
1650 
-2500 
2750 
28000 
27200 

3600 
3010 
-1450 
2210 
-3080 
-2150 
-2720 
-3090 
2840 

R 

58600 
71600 
7290 
20100 
10700 
33300 
9370 
51900 
51800 
51100 
71400 
68800 
69500 
13800 
12500 
56000 
51000 

9080 
2780 
11300 
10000 
11700 
11800 
12100 
118OD 
10300 

R 

39.0 
7.0 

27.6 
455 

446 
170 
407 
947 
1060 
1040 
130 
163 
169 
355 
336 
4210 
4310 

R 
15.6 
19.5 
384 
364 
280 
249 
211 
210 
205 

50.7 
1.6 
2.0 
2.3 
6.8 
2.9 
2.2 

81.6 
83.0 
~0.56 
2.5 
2.5 
~0.56 
1.6 

154 

236 
199 
76.4 
59.5 
33.7 
~0.56 
2.1 
4 . 1  
~0.56 
-1.5 
-1.5 
<1.1 

' A  .<" indicates  that  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A "-" indicates  an 
estimated value. An "R' indicates  that  the r e s u l t  was determined unusable through data val idation.  

'Dissolved oxygen. 
'Oxidation potential  i n  rnilllivolts. 
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Tnhlc A-1 6 (coiiliirrrcJ). Groirridrw!er C/iemisliy Data Collected At  mid Near the M T S  Diiring I996 a 

Sample Ticket Sample cu 00 Eh F H,O Depth K Mg Mn Mo 
Locat ion Number IDate ( N / L )  (mg/L) (mV) (Pg/L) ( f ee t )  ( d L )  (l lg/L) ( d L )  (pg/L) 

95-02 

95-03 

95-04 

95-06 

'95-07 

95 - 08 

NBD-E55 02/12/1996 
NED-902 04/08/1996 
NED-903 04/08/1996 
NEA-101 07/23/1996 
NEC-793 10/29/1996 
NED-858 02/13/1996 
NED-859 02/13/1996 
NED-904 04/09/1996 
NEA-1105 07/24/1996 
NBC-792 10/28/ 1996 
NBD-857 02/13/1996 
NED-905 04/09/ 1996 
NEA- 1104 07/24/1996 
NEC-791 10/28/1996 
NBD-E61 02/13/1996 
NED-910 04/10/1996 
NEA-112 07/26/1996 
NEC-795 10/29/1996 
NED-854 02/14/1996 
NED-919 04/12/1996 
NBA-110 07/25/1996 
NBC-650 10/29/1996 
NED-864 02/15/1996 
NED-912 04/10/1996 
NBA-107 07/24/1996 
NEC-797 10/30/1996 

c4.4 
c3.3 
c3.3 
4 . 7  
-2.5 
<4.4 
c4.4 
-3.6 
c3.7 
-2.5 
c4.4 
C3.3 
<3.7 
-2.9 
C4.4 
<3.3 
<3.7 
23.9 

R 
R 

<3.7 
7.0 
4 . 4  
<3.3 
c3.7 
-2.8 

0.17 
0.41 

0.12 
0.56 
0.17 

1.43 
0.11 
1.32 

. 0.24 
0.33 
0.12 
4.84 

2.54 
0.63 
2.96 

No Data 

No Data 

No Data 

No Data 
No Data 

No Data 
0.98 

1.24 
0.32 
0.28 
0.65 

228 
- 33 

No Data 
-75 
40 
216 

No Data 
-80 
-75 
- 53 
230 
70 

- 14 
53 
244 
173 
73 
70 

INO IData 
No Data 

-110 
No Data 
235 
108 
43 
48 

235 
266 
296 
253 
254 
-170 
-158 
-170 
135 

-184 
-179 
-150 
152 

-180 
-165 
-128 
124 

-130 
3240 
2990 
3060 
2980 
287 
793 
88 1 
829 

2.4 
2.54 

No IData 
3.45 
3.00 
3.2 

No Data 
3.26 
4.72 
3.44 
4.0 
4.07 
4.9 
4.09 
74.6 
70.35 
67.81 
69.66 
101.7 
69.8 
69.8 
69.65 
128.1 
127.80 
128.5 
128.29 

-2210 
-2170 
-2070 
-3600 
2770 
-3240 
-3170 
-2490 
-3030 
3230 
-3330 
-3100 
-4600 
3370 

-5370 
6750 
5660 

R 

R 
R 

10000 
537 0 
-2750 
-3040 
-4430 
3440 

11600 
11800 
11700 
11900 
10200 
59000 
58900 
59200 
60400 
51600 
58700 
58200 
59800 
51700 

51500 
58300 
37500 

R 

IR 
R 

10300 
3400 
-5320 
9260 
9390 
8140 

187 
195 
193 
186 
168 
432 
434 
42 1 
41 1 
400 
501 
481 
465 
455 

355 
432 
253 

R 

R 
R 

39.3 
86.5 
66.0 
62.6 
54.8 

142 

<1.1 
<O .56 
4.56 
-1.2 
4 . 1  
4 . 1  
4 . 1  
-6.5 
-7.1 
6.8 

-10.5 
-6.6 
-6.9 
6.1 

e1.1 
~0.56 
-5.0 
2.8 

R 
R 

-11.4 
1.2 

4 . 1  
~0.56 
-1.3 
4 . 1  

'A 
esti'ma'ted value. An "R" indicates tha t  the r e s u l t  was ldeterminedl unusable through' data va l ida t ion .  
' Dissolved oxygen'. 
' Oxidationm'potential i n  m i l l i v o l t s .  

indicate: t ha t  the :maximum concentratiionm was below #the detect ion l i m i ' t  (number shown i s  detect ion l i m i t ) .  A "-" indicates an 



Table A- I6 (confiriiied). Groinrdwnter Clieniistry Data Collected A1 and Near the MMTS Dtcriiig 1996 a 

Sample T icke t  Sampl e cu DO Eh F Ha Depth K Ms Mn Mo 
Location Number Date (pg/L) (mglL) (mV) (N9 /L )  (feet) (Pg/L) (vg/L) (pg/L) (pg/L) 

IP92-02 

1P92-04 

1P92-09 

NED-863 
lN8A- 108 
NBC-790 
NED-862 
NBD-911 
NBA-111 
NBC-796 
NBA- 109 
NBC-798 

021 141 1996 
07/25/1996 
10128/1996 
021 141 1996 
041 10/1996 
07/26/1996 
10 / 291 1996 
07/25/ 1996 
1 O/ 30/ 1996 

c4.4 0.26 
c3.7 0.31 
-3.0 0.91 
~ 4 . 4  No Data 
c3.3 4.76 
c3.7 6.37 
4.4 5.23 
<3.7 No Data 
5.8 No Data 

223 264 
45 454 
36 251 
231 265 
153 251 
103 336 
76 291 
144 846 

No Data 936 

11.8 -1370 
13.84 -1700 
12.08 1810 
24.1 <I280 
24.18 -1620 
22.81 -1970 
23.86 1790 
15.40 -3060 
15.72 3010 

137000 
133000 
125000 
122000 
133000 
81800 
93000 
188000 
217000 

196 
192 
189 
-4.3 
-2.8 
-1.9 
11.9 
31.5 
8.2 

4.1 
-3.4 
2.9 

4 . 1  
<O. 56 
-1.4 
4 . 1  
-22.7 
16.6 

'A "<. ilndicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-I i nd ica tes  an 
estimated value. An "R" i nd ica tes  t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  
Dissolved oxygen. 

'Oxidat ion po ten t i a l  i n  m i l l i v o l t s .  



m 

31SW91-55 

31SW93-199-1 
3151193-203-2 

36SE91-58 

36SE91-61 
36SE93-201-2 

82-07 
82-308 

Table A-I  6 (contirirred). Growidwater Cheniistry Data Collected AI arid Near the W T S  Dirririg 1996 a 

Sample T icke t  Sarnpl e Na NH, N i  No2 ND,+NO2-N" Pb Pb-210 PH Ra-226 
( pCi /IL) Location Number iDate (P3/L) ( M I L )  (r1gIL) (NVL)  (PgIL) (CCglL) (pC1/L) E 

31NE93-205 NBC-603 10/31/1996 92100 267 No Data No Data -21.3 -1.4 4 . 0 7  6.61 1.56 
31SW91-03 NBC-780 110/22/1996 346000 9010 No Data No Data 567 c l . 1  6.38 6.41 0.14 
31SW91- 14 N8C-779 B0/22/1996 509000 19400 No Data No Data 1290 c1.1 7.41 6.82 <o. 11 
31SW91-23 N8C-783 10/23/1996 577000 8300 No Data -113 38800 <1.1 <3.59 6.98 0.29 
31SW91-35 NED-913 04/11/1996 R 167000 No Data No Data 263000 . R  3.40 8.77 6.51 

NBC-777 10/23/1996 2520000 148000 No Data No Data 256000 -1.2 2.11 8.93 3.29 
31SW91-50 N8F-175 04/11/1996 180000 4980 No Data No Data <7.0 ~ 0 . 4 4  45.14 7.32 26.52 

NBA-550 110/18/1996 198000 4980 No Data No Data -22.9 1.7 42.75 7.09 36.10 
NBC-776 1'0118/1996 196000 5110 No Data No Data -21.7 15.3 40.54 No Data 41.97 
NBF-173 04/11/1996 62200 22.2 No Data No Data 652 <0.44 4 . 4 0  7.13 0.22 
NBA-527 10/17/1996 50100 152 No Data No Data -77.5 5.3 4 . 3 4  6.28 0.20 
NBC-605 10/31/1996 861000 250 No Data No Data 39500 2.7 No Data 8.04 iNo Data 
NBC-619 11/26/1996 314000 85.0 No Data No Data 1110 c1.1 2.51 6.10 0.67 
NBC-621 11/26/1996 317000 118 No Data No Data 1110 4.1 1.66 No Data 0.41 
NBF-174 04/11/1996 43200 -14.4 No Data No Data -470 <0.44 4 . 4 0  6.80 0.40 
NBA-528 10/17/1996 44000 -17.6 No Data No Data -372 c1.1 4 . 2 4  6.82 0.21 
NBC-620 11/26/1996 285000 22.7 No Data No Data 736 4.1 11.67 6.14 0.38 
NBD-916 04/11/1996 R 765 No Data No Data <7.0 R 17.08 8.96 1.15 
NED-917 04/11/1996 1420000 No Data No Data No Data No Data -1.3 No Data No Data No Data 
NBC-778 10/21/1996 1570000 105 No Data INo Data -25.6 1.9 No Data 8.12 No Data 
NBC-800 10/31/1996 174000 -4.6 No Data No Data 1340 4.1 2.19 6.71 0.27 
NED-914 04/11/1996 207000 2680 No Data No Data <7.0 eO.44 <2.08 6.89 0.44 
NBD-915 04/11/1996 205000 2550 No Data No Data <7.0 ~ 0 . 4 4  9.24 No Data 0.37 
NBC-785 10/24/1996 197000 2520 No Data No Data -18.0 4.1 45.71 7.06 0.37 

82-318-E NBC-784 10/23/1996 195000 -11.1 No Data No Data -37 1 4 .1  2.41 6.73 0.35 
82-40A NBA-526 10/17/1996 522000 4840 No Data No iData -20.8 4.1 29.00 6.83 9.92 
82-42 N8C-786 10/24/1996 52700 -6.7 No Data No Data -261 4 1 2.24 6.80 0.26 
83-70 NBC-781 10/22/1996 56400 202 No Data No IData ~ 7 . 0  4 .4  4 . 1 5  7.19 0.99 

' A  "<* ind ica tes  tha t  the maximum concentrat ion wa: below the detect ion l l i m i t  (number shown i s  detect ion l i m i t ) .  A I-" i nd ica tes  an 

' (N i t ra te  + n i  tri te )  as n i  trogen 
'The values l i s t e d  multipliced by 1 0 ' w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  

estimated value An 'R' indicates tha t  the r e s u l t  was determined unusable through data va l i da t i on  



Table A-J6 (contirrrred). Groiimhvater Chenristy Data Collected At and Near the MMTS Dirring 1996" 

Sample Ticket Sampl e Na NH, N i  No, NO,+NO,-Nb Pb Pb-210 PH Ra-226 
Location Number Date (Ilg/I!) bg /L)  (pg/L) ( d L )  ( L d L )  ( d L )  (pCi/L) (pCi/L) 

88-85 
92-01 
92-02 
92 - 03 
92 - 04 
92 - 05 
92 - 06 
92 - 07 
92-08 

92-09 

92 - 10 
92-11 

92-12 

92-13 
93 - 03 
95-01 

N8C - 799 
NBC - 645 
NBC-644 
NBC-646 
NBC-789 
NBC - 649 
NBC-647 
NBC - 6 14 
NBC-606 
NBC-613 
NBD - 907 
NBC-787 
NBC-788 
NBD-906 
NBC-643 
NBD-909 
NBC-782 
NBD-920 
NBC - 60 1 
N8C - 648 
NBD-918 
NBC-602 
NBD- 856 
NBD-901 
NBA- 102 
NBA- 103 
'NBC- 794 

10/31/ 1996 
10/28/ 1996 
10/25/1996 
10/29/1996 
10/25/1996 
10/30/1996 
10/29/ 1996 
11 / 0 1 / 1996 
10/31/1996 
10/31/1996 
04/09/1996 
101241 1996 
110/24/1996 
04/09/ 1996 
10/24/1996 
041 101 1996 
10/22/1996 
04/12/1996 
10/29/1996 
10/29/1'996 
04/ 121 1996 
10/30 / 1996 
02/13/ 1996 
04/08/1996 
07/23/1996 
07/23/1996 
10/29/1996 

165000 
47800 
10200 
27800 
42100 
36400 
28300 
232000 
161000 
158000 
187000 
178000 
179000 
53000 
50200 
310000 
270000 

118000 
131000 
39300 
42700 
78200 
73600 
76300 
76100 
67800 

R 

-11.1 
-13.3 
39.3 
-8.9 
118 
-13.3 
135 
791 
-8.9 
-8.9 
53.0 
50.2 
50.2 
194 
165 
4920 
4930 
-11.9 
-13.3 
183 
169 
172 
145 
146 
137 
140 
139 

No Data 
No Data 
No Data 
INo Data 
No Data 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
40.0 

No Data 
No Data 
No Data 
No IData 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

1270 -4.1 
-40.3 4.1 
q7.0 4 . 1  

-249 4 . 1  
-22.5 4.1 
180 9.4 
~7.0 4 . 1  
744 4.1 
-379 4 . 1  
-383 4 . 1  

-19.2 4.1 
-20.1 4.1 
~ 7 . 0  <O .44 
-22.0 5.0 
10601 ~ 0 . 4 4  
661 4 . 1  
953 R 
1180 -1.2 
996 -1.2 

-20.4 4 . 1  
40.0 4 . 1  
<7.0 ~0.44 
-7.2 5.8 
~7.0 -1.2 
-18.7 . ~ 1 . 1  

-9.8 <0.44 

~ 7 . 0  ~0.44 

<3.19 
4.08 
<3.16 
4.07 
4.04 
4.1'2 
4.06 
3.28 
4.20 
4.15 
4.27 
1.74 
1.45 

4 - 1 7  
4.14 
4.94 
5.86 
4.46 
4.07 
4.13 
4.31 
4.10 
0.63 
4.18 
-=I. 19 
<1 19 
4.06 

6.93 
6.97 
7.39 
7.00 
7.54 
6.82 
7.60 
6.68 
6.51 

6.92 
7.08 

7.21 
7.48 
6.82 
6.92 
7.57 
7.42 
9.06 
7.46 
7.52 
7.18 
7.18 
7.01 

7.17 

No Data 

No Data 

No Data 

0.30 
0.15 
0.54 
0.33 
0.70 
0.13 
0.44 
0.24 
0.13 

c0.11 
0.12 
0.14 
0.11 
1.55 
1.46 
0.11 
~0.13 
0.34 
0.27 
0.34 
0.87 
1.01 
2.81 
3.19 
2.20 
2.22 
2.08 

' A  "e1 indicates that the maximum concentration was below the detection limit (number shown i s  detection l imit) .  A --I indicates an 

' (Nitrate + n i  t r i  te) as nitrogen. 
'The values l i s ted  multilplied by lo9 will resul t  in microcuries per mi l l i l i t e r .  

estimated value. An 'R" indicates that the resul t  was determined unusable through data validation. 
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T d l e  A-I6  (cotifitiired). Groirtidwater Cliemistry Data Collected AI and Near the MMTS During 1996 a 

Sample T icke t  Sample INa NM, N i  NO2 NO,+NO,-Nb Pb Pb-210 PH Ra-226 
Location Number Date (pg/L) (r@L) (rrg!L) (pg/L) (pg/L) (pg/L) (pCi/L) (pCi/L) 

95 - 02 

95-03 

95-'04 

95 -'06 

95-07 

95-08 

NED-855 
NED-902 
NED-903 
NBA-101 
NBC-793 
NED-858 
NED-859 
NED-904 
NBA- 1105 
NBC-792 
NED-857 
NBD-905 
NBA-104 
NBC-791 
~ ~ 0 - 8 6 1  
NBO -91 0 
NBA-112 
NBC - 795 
NED-854 
NBD -919 
NBA-I10 
N8C - 650 
NED-864 
NED- 912 
NBA- 107 
NBC-797 

02/12/1996 78200 
04/08/1996 75100 
04/08/1996 74700 
07/23/1996 76700 
10/29/1996 67600 
02/13/1996 128000 
02/13/1996 128000 
04/09/1996 124000 
07/24/1996 126000 
10/28/1996 110000 
021 131 1996 138000 
04/09/1996 134000 
07/24/1996 136000 
10/28/1996 119000 
02/13/1996 R 
04/10/1996 196000 
07/26/1996 215000 
10/29/1996 146000 
02/14/1996 R 
04/12/1996 R 
07/25/1996 608000 
10/29/1996 608000 
02/15/1996 89200 
04/10/1996 96800 
07/24/1996 98200 
PO/3O1/1996 87600 

158 
143 
140 
135 
122 
308 
283 
223 
195 
228 
298 
315 
266 
237 
420 
421 
439 
207 

1090 
377 
508 
387 
245 
251 
229 
194 

4 0 . 0  
No Data 
No Data 
No Data 
1No Data 

< l o .  0 
< l o .  0 

No Oata 
No IData 
No IData 

<10.0 
No Data 
No Data 
No Data 

< l o .  0 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
<IO. 0 

No Data 
No Data 
No Data 

R 

No Data 
No Data 
No Data 
No Data 
INo Data 
INo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 
No Data 

4 0 . 0  
-10.9 

-9.2 
q7.0 

-43.5 
-16.8 
-18.2 

<7.0 
<7.0 
<7.0 

4 0 . 0  
<7.0 
c7.0 

-19.1 
4 0 . 0  
-13.6 
-27.4 

90.6 
~ 7 . 0  
-7.6 

-27.9 
4 0 . 0  
-15.9 
-61.9 
-89.5 

-245 

4.1 
<0.44 
~ 0 . 4 4  
-0.52 
4 . 1  
4.1 
4 . 1  
4 . 4 4  
-11.3 
4 . 1  
4 . 1  
<O .44 
-0.82 
4 . 1  

R 
<0.44 
-0.88 
5.0 

R 
IR 

8.4 
4 .1  
4 . 1  
<O .44 
8.0 

c1.1 

1.68 
~ 1 . 1 4  

1.23 
<1.18 
4 . 0 8  

1.74 
1.62 

4 . 1 8  
4 . 2 1  
4 . 0 5  

0.43 
4 . 1 7  
c1.22 
4 . 0 3  

1.43 
4 . 2 3  
<1.26 
4 . 0 1  

0.78 
C1.32 
<1.22 
4 . 0 6  

0.74 
4 . 1 8  
4 . 1 3  
4 . 0 8  

7.52 
7.17 

7.10 
7.45 
7.17 

6.98 
6.97 
7.32 
7.06 
7.00 
7.00 
6.99 
7.36 
7.27 
6.98 
7.26 
8.63 
7.99 
7.87 
7.67 
7.56 
7.61 
7.65 
7.95 

No Data 

No Data 

1.03 
1.83 
1.74 
1.40 
1.00 
1.88 
1.92 
2.37 
2.57 
1.96 
2.09 
1.89 
2.24 
2.04 
1.28 
1.21 
1.08 
0.98 
1.38 
1.27 
1.95 
1.29 
0.52 
1.05 
0.91 
0.71 

~~ ~ ~ 

' A  "<" indicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-" indicates an 
estimated valiue. 
( N i t r a t e  + n i t r i t e )  as ni t rogen. 

An "R" indicates tha t  the r e s u l t  was determined unusable through data va l ida t ion .  

'The values l i s t e d  m u l t i p l i e d  by l o 9  w i l l  r e s u l t  i n  milcrocuries per m i l l i l i t e r .  



Table A- IG (coiiliiured). Croiitidvafer Clieniistiy Data Collected At  aid Near the MMTS Dtiriitg 1996" 

Sample Ticket Sample Na NH, Ni w2 N0,+N02-Nb Pb Pb-210 PH Ra-226 
Location Number Date (pg/L) (pg/L) (M/L) (119 IL (P9lL) (pg/L)  (pCi/L) (pCi/L) 

P92 - 02 NED-863 02/14/1996 295000 55.0 40.0 No Data -15.2 4 . 1  0 .43  7.04 0.35 
NBA-108 07/25/1996 268000 32.2 No Data No Data ~ 7 . 0  -1.4 4 . 1 7  6.76 0.17 
NBC-790 10/28/1996 242000 21.9 No Data No Data -26.4 c1.1 4 . 1 6  7.03 0.37 

P92 - 04 NBD-862 02/14/1996 167000 37 .5  4 0 . 0  No Data 4980 6 .6  0.36 7.30 0.12 
NBD - 91 1 041 101 1996 163000 32.4 No Data No Data 5370 <0.44 4 . 2 2  6.78 0.85 
NBA-111 07/26/1996 150000 124 No Data No Data 5120 -0.66 4 . 1 7  6.67 0.21 
NBC-796 10/29/1996 138000 -13.3 No Data No Data 4700 4 . 1  ci.oa 6.85 0.09 

P92-09 NBA-109 07/25/1996 407000 132 No Data No Data 2050 -1.2 4 . 2 9  6.96 0.24 
NBC-798 10/30/ 1996 476000 -11.1 No Data No Data 1170 -1.2 No Data 7.92 No Data 

' A  "<" ind ica tes  t h a t  the maximum concentration was below the de tec t ion  limit (number shown is de tec t ion  limit). A I-- ind ica tes  an 
estimated value.  An "R' ind ica tes  t h a t  the r e s u l t  was determined unusable through da ta  va l ida t ion .  
( N i t r a t e  + n i  tri te) as  n i t rogen .  

'The values l i s t e d  multiplied by l o 9  will1 r e s u l t  i n  microcuries per  milliliter. 



Table A- I6 ,(coritirurcd). Groitndwnfer Chenlisty Dutu Collected At arid Near the MMTS Ditririg I996" 

TDS Temperature Th-230 Turbidity Sb Se Sn 50, Sample Ti c ke t Samp 1 e IRn - 222 
Number Date (pCi/L) ' (vg/L) (vg/L) (pg/L) (vg/L) (mg/L) (degrees C) (pCi/L) ' ( N T W  Location 

3 1NE93 -205 
3151591 -03 
31SW91- 14 
31SW91-23 
31SW91-35 

3 1SW91- 50 

31SW91-55 

31SW93- 199- 1 
31SW93-203- 2 

36SE91-58 

36SE9'1- 61 
36SE93-201-2 

82 - 07 
82-308 

82-318-E 
82-40A 
82-42 
83-70 

N8C-603 10/31/ B996 
N8C- 780 10/22/ 1996 
NBC-779 10/22/1996 
N8C-783 10/23/1996 
NBD-913 04/11/1996 
NBC-777 10/23/1996 
NBF- 175 04/ 11/ 1996 
NBA-550 1011811996 
NBC - 7 76 101 181 1996 
NBF- 173 041 11/1996 
NBA-527 101 171 1996 
NBC-605 k0/31/1996 
NBC-619 11 1261 1996 
NBC -621 11/26/1996 
NBF- 174 04/ 11/ 1996 
NBA-528 PO/ 17/ 1996 
NBC-620 11/26/1996 
NBO-916 04/11/1996 
NED - 91 7 041 11/ 1996 
NBC-778 10/21/1996 
NBC-800 10/33/1996 
NED -9 14 041 11/ 1996 
NBD-915 04/11/1996 
NBC-785 10/24/1996 
NBC-784 10/23/1996 
NBA-526 10/17/1996 
NBC-786 10/24/1996 
NBC - 78 1 10 122 / 1996 

112 
917 
I258 
369 
5627 
1975 

181967 
139947 
144315 

868 
1059 
51 

2026 
1894 
830 
1074 
934 
1081 

No Data 
278 
622 
2330 
2297 
3658 
1265 

35953 
14i7 
338 

No Data c2.2 
No Data 12.4 
No Data 8.3 
No Data 9.5 
No Data -395 
No Data 402 
No Data -2.3 
No Data c2.2 
No Data c2.2 
No Data -1.5 
No Data c2.2 
No Data c2.2 
No Data 11.5 
No Data 8.8 
No Data -1.3 
No Data c2.2 
No Data 4.8 
No Data R 
No Data -80.2 
No Data 44.9 
No Oata 26.3 
No Data -16.4 
No Data -15.9 
No Data 18.01 
No Data c2.2 
No Data c2.2 
No Data 3.4 
No Data c2.2 

No Data 371000 
No Data 1070000 
No Data 1370000 
No Data 1900000 
No Data 5820000 
No Data 5850000 
No Data 674000 
No Data 723000 
No Data 723000 
No Data 571000 
No Data 630000 
No Data 476000 
No Data 1590000 
No Data 1590000 
No Data 762000 
No Data 866000 
No Oata 961000 
No IData 1730000 
No Data No Data 
No Data 2200000 
No Data 792000 
No Data 666000 
No IData 662000 
No Data 719000 
No Data 1790000 
No Data 1450000 
No Data 802000 
No IData 101000 

738 
2210 
2730 
36801 
io100 
10000 
1590 
1650 
1640 
1280 
1330 
4790 
3260 
3250 
1480 
1650 
2230 
4830 

No IData 
5280 
1840 
1570 
1540 
1610 
3250 
2810 
1540 
360 

13.1 
10.9 
10.6 
11.2 
8.0 
6.9 
7.9 
13.5 

No Data 
7.7 
11.3 
9.9 
11.0 

No Data 
7.4 
11.8 
12.3 
9.2 

No Data 
13.7 
11.0 
9.5 

No Data 
10.1 
11.8 
11.5 
9.7 
11.3 

co .09 
0.15 
~0.08 
co.11 
~0.07 
co.10 
<O .17 
0.15 
0.10 
4.11 
0.09 

4.05 
eo. 07 
co.11 
~0.13 
~0.04 
1.19 

No Data 

No Data 
No Data 

0.136 
~0.08 
co .09 
c0. OB 
<o .09 
IO. 37 
~0.06 
0.18 

0.72 
2.45 
0.51 
2.23 
16.9 
18.5 

23.4 
No Data 

11.3 
29.1 

No Data 

3.80 

0.99 

2.84 

4.35 
1.85 
1.78 
16.4 

No Data 
4.17 
1.21 
0.35 

0.55 
4.34 
1.20 
0.65 
1.03 

No Data 

' A  "c" indicates t h a t  the maximum concentration was below the detection l imi t  (number shown i s  detec t ion  limit). A "-" indicates an . 
'The values llisted multiplied Iby l o 9  will1 result in microcurie: per m i l l i l i t e r .  

a Nephelometric turb id i  ty  un i t s .  

estimated value. 

Total dissolved solilds 

An 'R' ind ica tes  t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  



i'hble A- 16 (cotitimteJ). Groittrdruter Cliemistty Data Collected At  orid Near llie MMTS Ditririg 1996" 

TDS Temperature Th-230 Turb id i t y  
(mg/L) (degrees C) (pCi lL ) '  (m) e 

Sb Se Sn so, Sample Ticket Samplle Rn-222 
Locat ion Number Date (pCi/L) (pg/L) (pg/L) (pg/L) ( M / L )  

88 - 85 
92-01 
92-02 
92 - 03 
92-04 
92-05 
92 - 06 
92-07 
92 - 08 

92-09 

'92-10 

92-1+ 

92 - 4.2 

92-13 
93-01 

95-01 

NBC-799 10/31/ I996 
NBC-645 10/28/1996 
INK-644 10/25/1996 
NBC-646 10/29/1996 
'NBC-789 10/25/1996 
NBC-649 10/30/1996 
NBC-647 10/29/1996 
NBC - 614 11/01/ 1'996 
NBC- 606 10/31/ 1996 
NBC-613 10/31/1996 
NBD-907 04/09/ 1996 
NBC-787 10/24/1996 
NBC-788 10/24/1996 
NED-906 04/09/1996 
N8C - 643 10 /24/ 1996 
NBD-909 04/10/1996 
NBC-782 10/22/1996 
NBD-920 04/12/1996 
NBC-601 10/29/1996 
NBC-648 10/29/1996 
NBD-918 04/12/1996 
NBC-602 10/30/1996 
NBD-856 02/13/1996 
NBD-901 04/08/ 1996 
NBA-102 07/23/1996 
NBA- 1'03 07/23/1996 
NBC-794 10/29/1996 

1343 
688 
142 
772 
90 
327 
54 
934 
1166 
1145 
314 
372 
433 
163 
167 
747 
962 
60 
24 
221 
103 
103 
977 
990 
634 
659 
725 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

4 . 1  
No Data 
No Data 
No Data 
No Data 

8.7 
c2.2 
C2.2 
C 2 . 2  
C2.2 
C2.2 
-2.2 
9.5 
17.0 
17.8 
4 . 1 =  
42.2 
e . 2  
4.1' 
-2.2 
-9.1 
10.0 
-2.8 
e.2 
c2.2 
4.1' 
c2.2 
4 . 2  = 
C1.1' 

-3.7 
4 . 7  
C2.2 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

4 . 1  
No Data 
No Data 
No Data 
No Data 

762000 1790 
1140000 2060 
49300 225 
266000 7 32 
109000 380 
450000 1050 
91600 352 
869000 1870 
757000 1760 
759000 1730 
871000 1850 
901000 1910 
900000 1900 
144000 442 
143000 850 
911000 2020 
904000 1930 
108000 470 
113000 495 
23800 412 
101000 348 
94100 395 
113000 345 
113000 37 5 
112000 370 
112000 373 
115000 378 

11.5 
8.9 
10.1 
10.2 
10.3 
9.0 
10.1 
11.1 
11.6 

No Data 
8.8  
12.1 

No Data 
10.0 
9.9 
9.6 
12.5 
10.7 
9.6 
9.8 
11.3 
10.5 
10.0 
11.5 
16.4 

No Data 
11.9 

~0.116 
eo. 109 
eo. 09 
~ 0 . 0 5  
eo. 09 
eo. 09 
0.06 
0.26 
~0.117 
0.135 
~0.07 
eo. 08 
eo. 06 
eo. 09 
~0.07 
<0.11 
co.11 
eo. 12 
eo. 08 
0.06 

eo. 10 
0.18 
c0.80 
~0.07 
0.04 
0.03 

eo. 08 

3.43 
3.56 
0.30 

0.93 

3.75 
0.28 
0.55 

0.45 
0.53 

2.52 
2.00 
1.26 
2.03 

31.7 

33.4 

No Data 

No Data 

401.5 
>loo0 
554 
3.69 
2.61 
1.76 
3.91 
3.60 

0.77 
No Data 

' A  -6 i nd ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A --- ind ica tes  an 
estimated value. An 'R' i nd ica tes  t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  

'The values J i s ted  m u l t i p l i e d  by 
Total  d issolved so l ids .  
Nephelometric t u r b i d i t y  u n i t s .  
Estimated. 

w i l l 1  r e s u l t  i n  microcuries per m i l l i l i t e r .  
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Table A - I 6  (cotrtimied). Groutidwater Clicniishy Dala Collected At  arid Near lite MMTS Dirriiig I996 a 

TDS Temperature Th-230 Tu rb id i t y  Sample T icke t  Sample Rn-222 Sb Se Sn so, 
( d L )  (m/L) (mg/L) (degrees C)  ( p C i / L )  (NTU) ILocation Number Date ( p C i / L ) '  (irg/L) (rig/ L 1 

95-02 

95-03 

95-04 

95-06 

95-017 

'95-08 

NBD-855 02/12/1996 
NBD-902 04/08/1996 
NBD-903 04/08/ 1996 
NBA-101 07/23/1996 
NBC-793 10/29/1996 
NBD-858 02/13/1996 
NBD-859 02/13/1996 
NBD-904 04/09/1996 
NBA-105 07/24/2996 
NBC-792 10/28/1996 
NBD-857 02/13/1996 
INBD-905 04/09/ 1996 
NBA-104 07/24/1996 
NBC-791 10/28/1996 
NED-861 02/13/1996 
'NED- 910 041 101 1996 
INBA-112 07/26/1996 
NBC-795 10/29/1996 
INBD-854 02/14/ 1996 
INBD-919 04/12/1996 
NBA-110 07/25/1996 
NBC-650 10129/ 1996 
NBD-864 02/15/1996 
NBD-912 04/10/1996 
NBA-107 07/24/1996 
NBC-797 10/30/1996 

206 
197 
284 
259 
220 
17 1 
176 
207 
184 
217 
118 
107 

119 
103 
93 
58 
64 
30 
69 
76 
36 

194 
163 
162 
173 

121. 

-1.1 
No Data 
No Data 
No Data 
No Data 

4 . 1  
c1.1 

No Data 
No Data 
No Data 

4 . 1  
No Data 
No Data 
No Data 

<1.1 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 

<1.1 
No Data 
No Data 
No Data 

R 

-8.1 4.1 
-3.7 No Data 
-4.2 No Data 
4 . 7  No IOata 
c2.2 No Data 
c2.2 e 4 . 1  
e . 2  <1.1 
<1 1' No Data 
d . 7  No Data 
<2 2 No Data 
-2 .2  4 .1  
~ 1 . 1 ~  No Data 
4 . 7  No Data 
Q.2 No Data 
<2.2 e 4.1 
-1.3 No Data 
4 . 7  No Data 
~ 2 . 2  No Data 

R R 
R No Data 

4 . 7  No Data 
<2.2 No Data 
c2.2 d.1 
4.Ic No Data 
4 . 7  No Data 
<2.2 No Data 

114000 360 
113000 367 
113000 373 
112000 363 
114000 382 
535000 1180 
534000 1210 
535000 1210 
527000 1190 
522000 1170 
555000 1230 
557000 1270 
552000 1240 
549000 1230 
512000 1060 
692000 1460 
726000 1580 
628000 1170 

18900 1550 
1'1300 1520 
10800 1510 

1710 1540 
72100 295 
38000 365 
34700 345 
33400 352 

11.3 eo. 80 
11.8 <0.14 

No Data co.12 
14.5 <o. 05 
11.7 0.11 
10.4 cO.80 

No Data eo. 80 
10.1 <O .08 
14.6 0.06 
11.6 0.12 
11.0 <o .80 
11.7 ~0.08 
12.4 0.08 
10.8 0.20 
14.3 <o .80 
13.9 c0.07 
15.0 0.04 
11.5 <o .09 
11.0 <o .80 
11.6 <0.11 
17.8 0-. 03 
10.5 0.08 
13.7 <o .BO 
13.1 eo. 09 
15.5 <O .04 
12.0 <o. 10 

2.17 
3.82 

1.01 
0.62 
1.18 

No Data 
4.53 
2.86 
1.29 
1.70 
3.02 
1.34 
0.69 

4.90 
6.68 
3.96 

No Data 

22.9 

>loo0 
>loo0 

298 
486 

3.97 
3.66 
2.12 
4.20 

' A  *<* indicates tha t  the maximum concentrat ion was below the detect ion l i m i t  (number shown i s  detectilon l i m i t )  A *-* indicates an 

'The valiues l i s t e d  m u l t i p l i e d  by I O 9  w i l l  r e s u l t  i n  microcuries per m i l l l i i l i t e r .  

a Nephelometric turbid1 t y  un i t s  

estimated value. 

Total d issolved so l ids  

Estimated. 

An "Re ind ica tes  tha t  the r e s u l t  was determiined unusable through data va l i da t i on  



Tuble A-16 (cotitbiirea'). Groundwater Clieniistty Data Collected At and Near fhe MMTS Dtiriiig 1996 a 

TIIS Temperature Th-230 Turb id i t y  Sampl e T i cke t  Sample Rn-222 Sb Se Sn 50, (mg/L) (degrees C) (pCi/L) (NW) 
Location Number Date (pCi/L) ' (UglL) (pg/L) (pg/L) ( r g l L )  

P92 - 02 

P92 - 04 

P92-09 

NBD-863 
NBA-108 
NBC - 790 
NBD -862 
NBD -911 
NBA- 1 1 1 
NBC-796 
NEA-109 
NBC-798 

02/14/1996 
07/25/1996 
10/28/1996 
02/14/1996 
04/10/1996 
07/26/1996 
10/29/1996 
07/25/1996 
10/30/1996 

367 c1.1 
313 No Data 
412 No Data 
49 -3.3 
329 No Data 
555 No Data 
569 No Data 
3119 No Data 
392 No Data 

c2.2 = -4.1 
c1.7 No Data 
~2.2 No Data 

-7.9 No Data 
-5.4 No Data 
5.6 No Data 
6.4 No Oata 
5.6 No Data 

-6.1 -1.3 

1320 00 0 
1250000 
1340000 
1140000 
1230000 
678000 
955000 
1720000 
2 2 5 0 0 0 0 

2770 
2590 
2710 
2350 
2490 
1670 
2010 
3490 
4560 

1'1.8 
13.7 
11.4 
10.6 
21.4 
14.5 
9.8 
19.8 
8.6 

~0.80 
0.03 
~0.06 
CO .80 
c0.07 
0.07 

eo. 08 
0.04 
0.12 

3.48 
2.18 
0.98 
4.67 
3.23 
1.65 
1.37 
20.1 
13.0 

'A "<I indicates t h a t  the maximum concentration was below the detect ion l i m i t  (number shown i s  de tec t ion  l i m i t ) .  A I-" i nd ica tes  an 
estimated value. 

nThe values l i s t e d  m u l t i p l i e d  by l o 9  w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  
CTo ta l  d issolved so l i ds .  
e Nephelometric t u r b i d i t y  un i t s .  
e Estimated. 

An "R" indicates tha t  the r e s u l t  was determined unusable through data va l ida t ion .  



m 

Table A - I 6  (corrlirnreJ). Groirridwater Cheniistry Data Collected At mid Near the MMTS Diiriiig 1996 a 

Sampl e Ticket Sample U u - 234 u-235 U-238 v Z l l  
(CrglL) Location Number Date (pg/L) (pCi/L)  ' (pCi./L) ' (pCi/L) ' ( d L )  

3 1NE93 - 2 05 
31SW91-03 
31SW91-14 
31SW91-23 
315W9rl-35 

31SW91-50 

311SW93-55 

31SW93- 199- 1 
31SW93-203-2 

36SE91-58 

36SE91-61 
36SE93-20 1-2 

82-07 
82-308 

82 -318 -E 
82-40A 
82-42 
83-70 

NBC-603 
NBC-780 
NBC-773 
NBC-783 
NBD - 9'13 
NBC - 777 
NBF-175 
NBA-550 
NBC-776 
NBF-173 
NBA-527 
NBC-605 
NBC - 619 
NBC-621 
NBF-174 
NBA-528 
NBC-620 
NBD - 916 
NBD -917 
NBC-778 
NBC-800 
NED-914 
NBD - 915 
NBC-785 
NBC - 784 
NBA-526 
NBC - 786 
NBC - 78 1 

10/31/1996 
10/22/1996 
10/22/1996 
10/23/1996 
04 / 111 1996 
10/23/1996 
041 11/1996 
10/18/ 1996 
101 18/ 1996 
041 1 I/ 1996 
101 17/1996 
10/31/1996 
11/26/ 1996 
11 /26/ 1996 
04/11/1996 
101 171 1996 
111261 1996 
04/11/ 1996 
041 11/ I996 
1012 1 I I996 
10/31/1996 
04/11/1996 
041 1 I/ 1996 
10/24/ 1996 
10/23/1996 
10/17/1996 
10/24/1996 
10/22/ I996 

No Data 
No Data 
No Data 
No Data 

271 
No Data 
4330 

No Data 
No Data 

53.3 
No Data 
No Data 
No Data 
No Data 

27.3 
No Data 
No Data 

7260 
No Data 
No Data 

a74 
870 

No IData 
No Data 
No IData 
No iData 
No Data 

R 

0.92 
524.12 

320.31 
89.72 

109.50 
R 

1063. a 

1189.2 
1175.5 

17.61 
18.40 

27.13 
27.52 
9 96 
9.46 

No Data 

512.88 
-2231.1 
No Data 
No Data 

137.72 

-274.23 
266.82 
20.29 

17.72 
0.38 

-288.78 

1986.4 

c0. 06 
23.178 
48.53 
14.896 
3.41 
5.37 

R 
53.94 
50.19 

0.65 
0.74 

0.94 
0.74 

No Data 

~ 0 . 2 7  
o 38 

21.90 
-108.25 

No Data 
No Data 

8.712 
-12.35 
-12.26 

0.40 
10.484 

87.40 
0.88 

~0.05 

0.07 4 . 1  
531.91 1230 

1077.7 765 
321.26 c1.1 

90.34 796 
111.31 447 

R 265 
1227.0 53 1 
1198.3 524 

16.13 ~ 6 . 7  
16.48 -1.6 

No Data 11.7 
16.88 4.1 
17.09 c1.1 
8.62 ~ 6 . 7  
8.49 c1.1 

506.32 907 
-2287.4 R 
1No Data 64700 
No Data 79500 

-289.57 2130 
-277.78 2100 
267.14 2150 

7.49 4 . 1  
2027.6 39.0 

16.49 191 
0.06 4.1 

135.94 77.6 

-10.2 

22.8 
27.1 

R 

-8.7 

18.1 
-15.7 

21.4 
34.5 
-2.7 
-6.7 
22.5 
<6.7 
c6.7 

-13.6 
-7.5 
q6.7 

R 
-4.9 
22.9 
20.4 
-3.3 
-2.9 
<6.7 
~ 6 . 7  
~ 6 . 7  
~ 6 . 7  
c6.7 

~~ 

' A  "c" indicates t h a t  the maximum concentration was below the detection limit (number shown i s  detection 
l i m i t ) .  A *-- indicates an estimated value 
data validation. 

An "R' indicates that the resul t  was determined unusable through 

'The values l is ted multiplied by I O 9  will resul t  i n  microcuries per mi l l i l i t e r .  



Table A- I6 (con timed). Grorutdwater CJieitiis!~ Data ColIcc!ed Ai arid Near !he MMTS Dirriiig 1996" 

Sample Ticket Sampd e U U-234 U-235 U-238 V Zn 
(wg/L) Date ( L l g / L )  (pCi/L) (pCi/L) a (PCilL) ' ( d L )  Loca t 1 on Number 

88-85 
92-01 
92 - 02 
92-03 
92 - 04 
92-05 
92 - 06 
92-07 
92-08 

92-09 

92-10 

92-11 

92-12 

92-13 
93-01 

95-01 

NBC-799 
INK-645 
INK-644 
NBC-646 
'NBC-789 
NBC-649 
NBC-647 
NBC-614 
NBC-606 
NBC - 6 13 
N8B-907 
NBC-787 
NBC-788 
NBD-906 
NBC-643 
NBD-909 
NBC-782 
NBD - 920 
NBC-601 
NBC-648 
NED - 918 
NBC-602 
NED- 856 
NBD-901 
NBA- 102 
NBA- 103 
NBC-794 

10/31/ 1996 
10/28/1996 
10/25/ 1996 
10 / 29/ 1996 
10/25/1996 
10/30/1996 
10/29/1996 
11/01 / 1996 
10131/1996 
10/31/1996 
04/09/1996 
F0/24/1996 
10/24/1996 
04/09/1996 
10/24/1996 
04/10/1996 
10/22/1996 
04/12/ 1996 
10/29/1996 
10/29/1996 
04/ 12/1996 
10/30/1996 
02/13/ 1996 
04/08/1996 
07/23/ 1996 
07/23/ 1996 
10/29/1996 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
244 

No Data 
No Data 

No Data 
1560 

No Data 
-3.4 

No Data 
No Data 

No Data 
No Data 

co.22 

-0.52 

-1.3 
-0.58 
-0.42 

No Data 

153.72 
4.84 
0.53 
2.95 
2.58 
3.09 
0.24 

326.22 
202.03 
210.91 
77.32 
86.81 
83.84 
0.63 
0.81 
R 

433.26 
3.96 
4.70 
5.78 
4.36 
5.34 
-1.0 
0.59 
IO. 39 
10.37 
0.41 

8.278 
0.15 
~0.08 
0.08 
~0.06 
0.10 
0.05 
16.577 
8.741 
10.923 
3.67 
3.41 
4.81 

<O .06 
~0.06 

R 
18.630 
CO. 10 
0.09 
0.10 
4.10 
4 . 0 7  
4 . 1  
CO .05 
0.02 
<0.04 
<o. 11 

155.63 
1.94 
0.08 
1.11 
0.24 
1.74 

CO .os 
334.45 
206.41 
211.67 
76.88 
83.18 
80.79 
~0.06 
eo. 09 

R 
444.68 
1.01 
1.20 
0.59 

<O .08 
0.25 
c1.1 
0.30 
0.25 
0.25 
0.30 

402 
<1.1 
-3.1 
c1.1 
4 . 1  
9.0 

-1.1 

-2.4 
-2.5 
~ 6 . 7  
4 . 1  
4 . 1  
c6.7 
4 . 1  

467 

930 
968 
~ 6 . 7  
-1.7 
-4.2 
~6.7 
-2.6 
4.6 
<6.7 
c7.7 
c7.7 
-1.1 

14.8 
19.4 
14.3 
19.8 
-8.6 
69.0 
17.9 
-8.4 
12.8 
-9.2 
-3.9 
~6.7 
-11.8 
-16.9 
62.7 
-4.7 
-8.3 

R 
16.5 
-11.5 
c2.2 
-10.4 
-20.4 
-4.7 
27.0 
-5.2 
22.6 

'A hdicates that the maximum concentration was below the detection limit (number shown i s  detection 
limit). A .-I indicates an estimated value. An "R' indicates that the result was determined unusable through 
data Val idation. 
The valiues 1 1  sted mu1 ti pl i ed by 10 wi 1 1  resul t i n microcuries per mi 11  i 1 i ter . 



Table A-1 6 (coiitirmed). Groutidwater Chemistry Data Collected At  arid Near the W 7 S  Dtrririg 1996 

95-02 

95-03 

95-04 

95-06 

95-07 

95-08 

NBD-855 02/12/1996 
NED-902 04/08/1996 
NBD-903 04/08/ 1996 
NBA-101 07/23/1996 
NBC - 793 10 / 291 1996 
NBD-858 02/13/1996 
NBD-859 02/13/1996 
INBD-904 04/09/1996 
NBA-105 07/24/1996 
NBC-792 10/28/1996 
NBD-857 021 131 1996 
NBD-905 04/09/1996 
NBA- 104 07/24/1996 
NBC-791 10/28/1996 
NBD-861 02/13/1996 
NED-910 04/10/1996 
'NBA-112 07/26/1996 
NBC-795 10/29/ 1996 
NBD-854 02/14/1996 
NED-919 04/12/1996 
NBA-110 07/25/1996 
NBC-650 10/29/1996 
NED-864 021 1511996 
NED-912 04/10/1996 
NBA- 107 07/24/1996 
NBC-797 10/30/1996 

No Data 
-a. 34 
-0.40 
-0.66 

No Data 
No Data 
No Data 

6.2 
5.9 

No Data 
No Data 

9.6 
5.6 

'No Data 
No Data 

38.0 
46.5 

No Data 
No Data 

R 
-5.0 

No Data 
No Data 

-0.72 
<o .22 

No Data 

-1.1 
1.04 

<0.48 
0.41 
0.48 

-2.9 
4 . 0  

3.78 
2.24 
2.57 

4.85 
2.62 
2.79 

19.97 
25.43 
20.62 

7.97 
9.01 
2.06 

2.19 
1.55 
1.39 

-16.2 

-12.3 

-21.5 

-3.9 

4 . 1  
~ 0 . 2 6  
<o .09 

0.04 
~ 0 . 0 6  
4.1 
4 . 1  

0.63 
0.07 
0.22 

4 . 1  
<O .16 

0.11 
0.10 

0.65 
0.87 
0.79 

-4 .1  
co.11 

0.25 
0.05 

4 . 1  
<O .06 
c0.03 
<O .06 

4 .1  

4.1 
0.33 
<0.10 

0.11 
<o .09 

2.4 
2.3 
2.47 
2.08 
2.57 

3.10 
1.96 
1.91 
8 . 1  

13.25 
17.07 
14.18 
5.0 
1.55 
1.90 
0.43 

4 . 1  
~ 0 . 2 5  

0.06 
0.06 

10.6 

<5.6 
<6.7 
<6.7 
<7.7 
4 . 1  
~ 5 . 6  
<5.6 
<6.7 
<7.7 
c1.1 
~ 5 . 6  
<6.7 
c7.7 
4 .1  
<5.6 
~ 6 . 7  
<7.7 
-1.9 

R 
R 

-8.6 
-1.7 
~ 5 . 6  
<6.7 
<7.7 
4 . 1  

-3.6 
c2.2 

-13.8 
-2.0 
-7.5 
-3.1 
c2.2 

-10.6 
-4.6 
<6.7 
-5.4 

-10.4 
-4.7 
~ 6 . 7  

R 
70.6 
36.1 
73.2 

R 
R 

41.5 
12.3 
-7.8 
-7.0 
-9.6 
21.7 

' A  -<. ind ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion 
l i m i t )  
data va l i da t i on .  

A *-" indicate: an estimated value. An "R" indicates tha t  the r e s u l t  was determined unusable through 

'The values l i s t e d  muilt ipll ied by 1 0 ' w i l l  r e s u l t  i n  microcurie: per m i l l i l i t e r .  



Table A-1 ti (coiitiriired). Crotrndwater Cl~cnristty Data Collected A t  and Near the MMTS Duritig 1996" 

Sample Ticket Sample U U-234 U-235 U-238 V Zn 
( d L )  ( c r 9 / ~ )  (pcil/L) (pc i /L )  ' (pCi/L) ( d L )  Location Number Date 

P92-02 

1P92 - 04 

P92 - 09 

NBD-863 
NBA-108 
NBC-790 
NED-862 
INBD-911 
NBA-111 
NBC-796 
NBA-109 
NBC-798 

021 14/ I996 
07/25/1996 
10/28/ 1996 
021 141 1996 
04/10/1996 
07/26/ 1996 
10/29/1996 
07/25/1996 
10 / 30 / 1996 

No Data 
66.2 

No Data 
No Data 

27.3 
31.5 

#No 'Data 
119 

No Data 

-30.7 
25.82 
26.11 

11.46 
12.79 
8.69 

43.17 
47.95 

-12.0 

4 . 1  
1.66 
1.09 

0.50 
0.49 
0.37 
1.62 
2.24 

4 . 1  

27.7 4 . 6  
22.52 <7.7 
21.37 d .1  
9 .8  4 . 6  
9.08 4 . 7  

10.46 <7.7 
6.72 4 . 1  

36.59 <7.7 
40.33 4 . 1  

-7.0 
-7.5 
-7.8 

-21.0 
-10.3 
-7.3 

-10.9 
-16.8 
22.4 

' A  indicates tha t  the maximum concentration was below the detection l imi t  (number shown i s  detection 
l i m i t ) .  A --" indlcates an estimated value.  An 'R' indicates t ha t  the r e s u l t  was determined unusable through 
data validation. 

'The values l i s t e d  multipliied by l o 9  will r e s u l t  i n  microcuries per m i l l i l i t e r .  



Sample 
Location 

Ti cke.t 
,Numbers 

Equipment E1 ank NED-860 
NED-908 
NBF- 166 
NBF-345 
NBF - 990 
NBF- 85 1 
NBF - 88 1 
NBF-897 
NBF-490 
NBF - 35 1 
NBF-357 
NBF-373 
NBF-467 
NBF-376 
NBF - 426 
NBF-427 
NBF-432 
NBF-425 
NBA-106 
NBC - 642 
NBC - 6 18 
NBC - 616 

02/13/1996 -124 
04/09/1996 -37.8 
04/09/1996 <IO. 0 
05/21/1996 ~31.2 
05/23/1996 ~31.2 
05/29/1996 <31.2 
05/30/1996 ~31.2 
05/30/1996 ~31.2 

05/31/1996 ~31.2 
06/03/1996 <31.2 
06/04/1996 c31.2 
06/04/1996 <31 2 
06/04/1996 ~31.2 

05/30/1996 -33.7 

06/05/1996 -61 .O 
06/05/1996 -31.9 
06/06/1996 -32.1 
06/11/1996 <31.2 
07/24/1996 -67.2 
10/23/1996 No Data 
11/01/ 1996 88.1 
11/0 1/ 1996 <6 7 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Oata 
No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
iNo Data 
No Data 
No Data 
No Data 

<6.0 
No Data 
No Data 

<6.62a 
-=4.01' 
<3.42 a 

No Data 
No Data 
No Data 
iNo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

4.78 
<1.44 
<2.72 
<2.71 
<3.11 

<1.1 
4.44 
cO.44 
4 . 5 6  
4.56 
-1.5 
-1.9 
-1.4 
4.56 
~0.56 
<O .56 

-0.58 

-0.61 
-0.64 

-0.64 
-1.5 
-1.7 
4.56 
<O .56 

No Data 
4.1 
<1.1 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data' 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INo Data 

4 . 0  
No Data 
No Data 

d1.16 -83.5 
4.78 -118 
<9.36 40.0 

No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No IData 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 

q4.12 93.3 
~4.20 -116 
<5.61 iNo Data 
<5.62 377 
6.66 -109 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data. 
22 1 

No Data 
No Data 

' A  *<. indiicates t h a t  the maximum concentration wa: below the detect ion l l i m i t  (number shown i s  detect ion l i m i t ) .  A *-" indicates an 

bSampile was f i l t e r e d  i n  the f i e l d .  
'The values l i s t e d  mul t ip l l ied  by 
a Estimated. 

estimated value. An 'R" i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l i da t i on .  

w i l l  r e s u l t  i n  milcrocuries per m i l l i l i t e r .  
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Table A-1 7 (contiiiireLl). QNQC Ctieniislry Data Collected AI mid Near ftie W T S  Dtrriiig 1996" 

Sample 
Location 

Ticket 
Numbers 

Sample c1 
Date ( d L )  

Equi,pment E1 ank NED-860 
NBD - 908 
NBF-166 
NBF-345 
NBF-990 
NBF-851 
NBF-881 
NBF-897 
NBF-490 
NBF-351 
NBF-357 
NBF-373 
NBF-467 
NBF-376 
NBF-426 
NBF-427 
NBF-432 
NBF-425 
NBA-106 
NBC-642 
NBC- 618 
NBC - 616 

02/13/1996 
04/09/1996 
04/09/1996 
05/21/1996 
05/23/1996 
05/29/1996 
05/30/ 1996 
05/30/ 1996 
05/30/1996 
05/31/1996 
06/03/1996 
06/04/ 1996 
06/04/1996 
06/04/1996 
06/05/ 1996 
06/05/1996 
06/06/1996 
06/11/ 1996 
07/24/1996 
k0/23/1996 
11 1011 1996 
l l / O l /  1996 

-22.3 
-32.2 
-18.5 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

<3.4 
-31.1 

-84.7 
4 . 4  

-157 

4 . 6  
e7.B 
c7.a 
<6.6 
c6.6 
~ 6 . 6  
~ 6 . 6  
c6.6 
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
<6.6 
~ 6 . 6  
~ 6 . 6  
~ 6 . 6  
<6.6 
~ 6 . 6  
<6.6 

No Data 
<6.7 
c6.7 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

~ 6 . 0  
No Data 
No Data 

c4.4 
c3.3 
e3.3 
<3.7 
c3.7 
c3.7 
c3.7 
4 . 7  
c3.7 
c3.7 
<3.7 
<3.7 
c3.7 
4 . 7  
c3.7 
-6.1 
<3.7 
c3.7 
4.7 

No Data 
5.1 

-1.9 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

-4.0 
No Data 
No Data 

cl2.0 
<2.7 
<2.7 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Data 

e . 7  
c2.7 
c2.7 
42.7 

-16.4 

~ 1 2 8 0  
<1340 
~ 1 3 4 0  
No Data 
No Data 
No Data 
INo Data 
No Data 
No Data 
No iData 
No ]Data 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
4260  
4260  
No Data 

-74.2 
-47.7 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No.Data 
No Data 
No Data 
c22.0 

No Data 
No Data 

' A  .<- indkates  that the maximum concentration was below the detection limit (number shown i s  detection l imi t ) .  A *-* bdicates  an 

'Sample was f i l t e red  in the f ie ld .  
estimated value. An "R' indicates that the resul t  was determined unusable through data validation. 



Table A-17 (confiinretl). QAQC 

Equi pment Bliank NED-860 
NED-908 
NBF-166 
NBF - 345 
NBF-990 
NBF-851 
NBF-881 
NBF - 897 
NBF-490 
NBF- 35 1 
NBF-357 
NBF-373 
NBF-467 
NBF-376 
NBF-426 
NBF-427 
NBF-432 
INBF-425 
NBA- 106 
NBC-642 
INBC - 618 
INBC - 616 

021 131 1996 
04/09/1996 
04/09/1996 
05/21/ 1996 
05/23/1996 
05/29/1996 
05/30/ 1996 
05/30/1996 
05/30/1996 
05/31/1996 
06/03/1996 
06/04/1996 
06/04/1996 
06/04/1996 
06/05/1996 
06/05/1996 
06/06/ 1996 
06/11/2996 
0 7 / 241 1'996 
10/23/1996 
11 /O 1 / 1996 
11/0 11 1996 

< a 7 . ~  
~ 7 5 . 6  
~ 7 5 . 6  

No Data 
No Data 
iNo Oata 
1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Da'ta 
No Data 
No Data 
No IData 
No Data 

4 9 . 1  

No Oata 
-32.4 
-13.3 

<ag. i  

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

-24.5 
1No Data 
1No Data 

-2.0 No Data 
-2.3 No Data 
4 . 3  No Data 
-0.59 No Data 
<0.56 No Data 
-0.74 No Data 
<0.56 No Data 
4.56 No Data 
~ 0 . 5 6  No Data 
-0.66 No Data 
<0.56 No Data 
-0.83 No Data 
~0.56 No Data 
-0.95 No Data 
-1.3 No Data 
-1.7 No Data 
<0.56 No Data 
~ 0 . 5 6  No Data 
-2 .8 NO Data 

No Data -1.7 
5 . 1  No IData 

4 . 1  No Data 

4.1 No Data 
<0.56 No Data 
<0.56 No Data 
<0.33 No Data 
<0.33 No Data 
<0.33 No Data 
~ 0 . 3 3  No iData 
4 . 3 3  No Data 
<0..33 No Data 
<0.33 No Data 
<0.33 INo Data 
<0.33 No Data 
~ 0 . 3 3  No Data 
~0.33 No Data 
<0.33 No Data 
~ 0 . 3 3  No Data 
4 . 3 3  No Data 
~ 0 . 6 2  No Data 
-0.81 No Data 

No Data 4 . 0  
4 . 1  NolData 
~ 1 . 1  No Data 

-226 
<48.0 
<48.0 
<43.6 
4 3 . 6  
<43.6 

-287 
-87.1 
<43.6 

<43.6 
~ 4 3 . 6  
<43.6 
<43.6 
~ 4 3 . 6  
-44.3 
~ 4 3 . 6  
~ 4 3 . 6  

-2690 
No Data 
-1110 

-852 

-65.5 

No Data 
No Data 
1No Data 
INo Data 
No IData 
iNo IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Oata 
No Data 
4 9 4  

No Data 
No IData 

' A  *<. ind ica tes  tha t  the maximum concentration was below the detection l imi t  (number shown i s  detection l i m i t ) .  A .-. indiicates an 
estimated value 

'Sample was f i l t e r e d  i n  the f i e l d .  
An 'R' iindicates t ha t  the r e su l t  was determined unusable through data valiidation. 
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Tublc A-I 7 (cotititizle?d). QA/QC Clieniishy Datu Collecled At and Near the MMTS During 1996" 

Sample Ticket Sample NH, N i  N0,+N02-N Pb IPb Pb-210 Ra-226 Rn-222 
(pg/L) (pCi/L) " (pCi/L) (pCi/L) " Locat ion Number: Date ( rig1 L) (r1g /lL 1 ( d L )  (pg/L) 

Equipment Blank NBD-860 
NBD-908 
NBF- 166 
NBF- 345 
NBF - 990 
NBF -851 
NBF- 881 
NBF-897 
NBF-490 
NBF-351 
NBF-357 
NBF-373 
NBF-467 
NBF-376 
NBF-426 
NBF-427 
NBF-432 
NBF-425 
NU-106 
NBC - 642 
NBC - 6 18 
NBC-616 

02/13/1996 
04/09/ 1996 
04/09/1996 
05/21/1996 
05/23/1996 
105/29/ 1996 
05/30/1996 
05/30/ 1996 
05/30/1996 
05/31/1996 
06/03/ 1996 
06/04/1996 
06/04/1996 
06/04/1996 
06/05/1996 
06/05/1996 
06/06/1996 
061 111 1996 
07/24/1996 
10/23/1996 
1110 I/ 1996 
11101/ 1996 

-9.9 
~ 4 . 0  
<4.0 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

-8.2 
<4.0 
-4.6 
-6.7 

-15.4 

< lo .  0 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

-40.0 
-9.0 
-8.0 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Oata 
No IData 
No Data 

<7.0 
<7.0 
~ 7 . 0  

-43.7 
<7.0 

4.1 No Data 
e0.44 No Data 
eO.44 No Data 
~0.22 No Data 
eO.22 No Data 
-0.87 No Data 
<0.22 No Data 
~ 0 . 2 2  No Data 
-0.75 No Data 
<0.22 No Data 
~0.22 No Data 
<0.22 No Data 
~0.22 No Data 
-0.32 No Data 
<0.22 No Data 
-1.3 No Data 
-0.61 No Data 
-0.62 No Data 
-0.67 No Data 

No Data 4 . 0  
4 . 1  No Data 
c l . 1  No Data 

1.71 
4.16 
4 . 3 0  
4 . 3 4  
4 . 3 2  
4 . 2 2  
4 . 2 7  
4 . 2 2  
4 . 2 1  
4 . 1 7  
c1.20 
<O .96 
<2.43 
4 . 1 8  
4 . 1 7  
4 . 1 6  
d . 2 3  
4 . 3  
4 . 1 8  
4 . 0 6  
e2.26 
4 . 0 5  

<o .12 
0.91 
0.11 
0.21 
0.32 
0.29 
IO. 53 
0.38 
0.44 
0.41 
0.22 
0.62 
0.28 
0.31 
0.48 
0.29 
0.38 

4 . 0 5  
<O .17 

0.12 
eo. 07 
<0.10 

14 
29 

No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Oata 
No Data 
INo Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
<29 

No Data 
4 5  
4 4  

' A  "<* ind ica tes  tha t  the maximum concentration was below the de tec t ion  l i m i t  (number shown i s  detect ion l i m i t ) .  A "-" ind ica tes  an 

' ( N i t r a t e  + n i t r i t e )  as ni t rogen. 
'Sample was f i l t e r e d  i n  the f i e l d .  
"The values l i s t e d  m u l t i p l i e d  by L O 9  w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  

eztimated value. An "R' i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  
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7irblc A-1 7 (coiitiiiiic~. QAIQC Chcmislry Data Colleclcd At mid Ncm llic MMTS Diiritig 1996" 

Sample Tiicket Sample Sb Se Se Sn so4 TDS Th-230 U 
Location Numbers Date (rcg/L 1 ( / l g  /L) ( v g  / L 1 ( f i g  /IL 1 (pg/L) (mg/L) (pCi/L) (&L) 

Equipment Blank NBD-860 
NBD-908 
NBF- 166 
NBF-345 
NBF-990 
NBF- 851 
NBF - 88 1 
NBF-897 
NBF-490 
NBF-351 
NBF-357 
NBF -373 
NBF-467 
NBF-376 
NBF-426 
NBF-427 
NBF-432 
NBF-425 
NBA- 106 
NBC-642 
NBC - 61 B 
NBC-616 

02/13/1996 
04/09/ 11996 
04/09/1996 
05/21/ 1996 
05/23/1996 
05/29/ 1996 
05/30/1996 
05/30/1996 
05/30/ 1996 
05/31/1996 
106/03/1996 
106/04/ 1996 
06/04/ 1996 
06/04/1996 
06/05/1996 
106/05/1996 
06/06/1996 
06/11/1996 
07/24/1996 
10/23/1996 
11/01 / 1996 
111011 1996 

4 . 1  
No IData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

~ 2 . 2 '  No Data 
4 . 1  " No Data 
<1.1'' No Data 
4 . 7  a No iData 
<1.7' No Data 
d . 7  ' No Data 
4 . 7 '  No Data 
4 . 7 ' '  No Data 
4 . 7 ' '  No Data 
4 . 7 '  No Data 
4 . 7  ' No Data 
4 . 7 '  No Data 
4 . 7  a No Data 
4 . 7  ' No Data 
c1.7 ' No Data 
4 . 7  a No Data 
4 . 7 "  No Data 
~ 1 . 7  No Data 
4 . 7  No Data 

No Data -2.0 
c2.2 No Data 
c 2 . 2  No Data 

c1.1 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

-71.8 
269 
284 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

c35 .IO 
126 

-198 
-51.5 
~ 3 5 . 0  

-13.0 
-5.0 

1No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No IData 
No Data 
No Oata 
No Data 
No Data 
No Data 

c1.0  
4 0 . 0  

No Oata 
15.0 
25.0 

~ 0 . 8 0  No Data 
~0.07 co .22 
co. 10 CO .22 
eo. OB co .22 

0.12 c0.22 
<o. 10 CO .22 
~ 0 . 1 3  CO .22 
CO. 11 c0.22 
~ 0 . 1 3  co. 22 
co.09 co. 22 
~ 0 . 0 7  co .22 
<O .07 c0.22 
c0. OB <0.22 
~ 0 . 0 7  c0.22 
4 . 0 7  c0.22 
co . oa c0.22 
~ 0 . 0 7  co .22 
~ 0 . 0 5  ~ 0 . 4 9  

0.06 eo. 22 
~ 0 . 1 0  No Data 
~ 0 . 1 1 6  No Data 
~ 0 . 0 7  No Data 

' A  *<" indicates t h a t  the maximum concentration was below the detection limit (number shown i s  detection llimit). A I-" indicates an 

bSample was f i l t e red  i n  the f ie ld.  
'The values l is ted multiplied by I O 9  will result i n  microcuries per m i l l i l i t e r .  
' Estimated. 

estimated value. An "R" indicates that the result was determined unusable through data validation. 



Sample Ticket Sample U-234 U-235 tl-238 V V '  Zn Zn 
Localti on Numbers Bate (pCi/L) (pCi/L) ' (pCi/L) (pg/L) (fig/L) (w9lL) (fig/L) 

Equipment 81 ank NBD-860 
N8D-908 
NBF-166 
NBF-345 
NBF-990 
NBF - 85 1 
NBF - 88 1 
NBF-897 
NBF-490 
INBF-351 
NBF-357 
NBF-373 
NBF-467 
NBF-376 
NBF-426 
NBF-427 
NBF-432 
NBF-425 
NBA-106 
NBC -642 
NBC-618 
NBC-616 

02/13/ 1996 
04/09/1996 
04/09/1996 
05/21/1996 
05/23/1996 
05/29/ 1996 
05/30/1996 
05/30/1996 
05/30/1996 
05/31/1996 
06/03/1996 
06/04/1996 
06/04/ 1996 
06/04/1996 
06/05/1996 
06/05/1996 
06/06/1996 
061 11 / 1996 
07/24/1996 
10/23/1996 
11/01/1996 
11 /01/ 1996 

~0.40 4.1 
c0.21 ~ 0 .  08 
<O .16 eo. 06 
0.12 0.10 

CO.11 <o .09 
<0.11 eo. 09 
<O .14 c0.08 
< O f  15 <0.10 
<o. 10 ~0.08 
<o. 10 <O. 07 
<o. 10 <O. 07 
<o 08 ~ 0 . 0 5  
<O .08 c0. 06 
<O. 07 eo. 05 
<O .06 <O. 06 
eo. 09 eo. 06 
eo. 10 <O .08 
~0.06 ~0.03 
<O .04 co .02 
eo. 10 0.06 

~0.07 <O .05 
0.160 0.072 

4 . 1  ~ 5 . 6  
4 . 1 1  ~ 6 . 7  
c0.21 ~ 6 . 7  
<O. 07 C7.7 
<o. 09 c7.7 
<O .08 c7.7 
4.09 c7.7 
<o. 09 c7.7 
~0.07 c7.7 
<O .05 c7.7 
<O .07 <7.7 
~0.07 e7.7 
c0.06 c7.7 
<O .06 c7.7 
<O .04 c7.7 
4.07 4.7 
c0. 07 c7.7 
eo. 04 4 . 7  
co .02 4.7 
~0.07 No Data 
0.082 -1.6 
~0.06 4 . 1  

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No iData 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

4 . 0  
1No Data 
No Data 

-8.4 
-17.2 
c2.2 
-2.4 
-3.2 
-10.01 
-11.4 
-4.4 
-2.4 
-4.1 
-4.6 
-15.2 
-6.1 
-4.4 
-12.4 
22.2 
-4.9 
-5.0 
38.1 

No IData 
-10.6 
c6.7 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No iData 
No Data 
No Data 
No Data 
No Data 
iNo 'Data 
No Data 
No Data 
No Data 
No Data 

~ 6 . 0  
No Data 
No Data 

' A  "e" i nd ica tes  t h a t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-* ind ica tes  

'The values l i s t e d  lmultipli ied by l o 9  w i l l  r e s u l t  i n  microcuries per m i l l i l i t e r .  
'Sample was f i l t e r e d  i n  the f i e l d .  

an estimated value. An "R' indicates t h a t  the r e s u l t  was determined unusable through data va l ida t ion .  
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Tuhlc A-18. Biofo Collccfcu' Dirsirig 1996 for OU III Ecological Risk AssessnrenP 

Sample Sample Ticket Sample . A1 A1 pha As Beta co cu Gamma 
Location Type Number Date (mg/kg) (Pci /9)  ( W k g )  (pCi/g) (mg/kg) (mg/kg) (pcl/g) 

14FB96- 01 
l5FB96 - 0 1 
16FB96-0 1 
21FB96-0 1 
22FB96-01 
23FB96-01 
24FB96-01 
24FB96-01 (DuP) 
25FB96- 01  
14GS96- 01 
15GS96 - 0 1 
16GS96- 0 1 
216596- 0 1  
22GS96 - 0 1 
23GS96 - 01 
246596- 01  
2413596-01 (OUP) 
2513596-011 
14SH96-01 
15SH96-01 
16SH96- 0 1  
21SH96- 01  
22SH96- 0 1  
23SH96- 01 
24SH96-01 
24SH96-01 (Dup) 
25SH96- 01 
MZ-2-1 
MZ-2-2 
MZ-2-3 

Forbs NBC - 834 
Forbs NBC-830 
Forbs NBC - 82 7 
Forbs NBC -836 
Forbs NBC-177 
Forbs INBC-850 
Forbs NBC-843 
Forbs NBC-846 
Forbs NBC-840 
Grasses INBC-835 
Grasses NBC-831 
Grasses NBC-826 
Grasses NBC-838 
Grasses NBC- 178 
Grasses NBC-848 
Grasses NBC-844 
Grasses NBC-847 
Grasses NBC -841 
Shrubs NBC-833 
Shrubs NBC - 829 
Shrubs NBC-828 
Shrubs NBC-837 
Shrubs NBC- 176 
Shrubs NBC-849 
Shrubs NBC - 842 
Shrubs NBC-845 
Shrubs NBC-839 
Benthic macroi nver tebrates MZ -2 -  1 
Benthic macroinvertebrates MZ-2-2  
Benthic macroinvertebrates MZ-2-3 

06/12/1996 -43.6 
061 121 1996 -37.3 
06/12/1996 -63.7 
06/12/1996 -35.5 
061 13/ 1996 58.1 
06/ 131 1996 42.3 
06/13/1996 -130 
061 131 1996 -90.7 
061 131 1996 -49.9 
06/12/1996 -17.0 
061 121 1996 -33.4 
06/12/1996 -59 0 
06/12/1996 -108 
06/13/1996 52.2 
06/13/1996 50.4 
06/13/1996 -96.6 
06/13/1996 156 
06/13/1996 -131 
061 121 1996 -43.5 
06/12/1996 -53.1 
061 121 1996 -31.4 
06/12/1996 -33.5 
06/13/1996 30.7 
06/13/1996 31.3 
06/13/1996 -28.1 
06/13/1996 -28.4 
06/13/1996 -25.0 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 

<0.33 
<O .45 

0.67 
CO .29 

1.28 
0.91 
~0.67 

0.71 
<0.40 
<O .3B 
< O f  59 
<O .54 

0.91 
1.49 

4 . 5 1  
1.19 
1.53 
1.04 

<0.45 
0.67 

~ 0 . 4 2  
~ 0 . 3 9  
11.65 
<0.37 

0.59 
0.77 

~ 0 . 3 7  
9.6 

12.4 
18 

R 
R 
R 
R 
R 

-0.08 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

1.24 
1.35 
2.18 

4.02 
4.71 
4.96 
3.33 
4.26 
4.47 
5.71 
5.51 
3 80 
5.49 
6.72 
5.85 
7.14 
6.08 
5.14 
5.21 
6.08 
6 42 
4 82 
4 45 
4.21 
3.45 
2.28 
2.50 
3.86 
4.35 
3.13 

23.8 
23.0 
20.3 

CO .12 
<O .14 
co. 15 
<o .08 
<o .09 
~ 0 . 0 7  
<O .17 
~ 0 . 1 6  
<o . EO 
CO .16 
~ 0 . 1 6  
<O .15 
<0.27 
<o .19 
<O .16 
<o. 18 
<0.20 
<o . I 9  
<O .24 
<O .23 
<0.22 
<o .20 
c0.21 
co. 15 
<o .22 
c0.22 
c0.21 

1.48 
1.28 
1.31 

2 . 1  
2 . 0  
2.0 
0.96 
1.5 
1.4 
3.4 
3.1 
2.2 

-1.2 
1.5 

-1.1 
3.1 
2.6 
2.1 
2.2 
2 . 1  
2.0 
3.4 
2 . 8  
2.1 
2.0 
2 .2  
1.3 
3.2 
3 . 1  
2.3 
3.6 
3.2 
3 

6.58 
7.34 
7.34 
5.75 
7.28 
8.19 
9.43 
9.01 
6.46 
8.44 

10.46 
8.26 

13.44 
10.32 
8.63 
8.00 

11.32 
9.26 

15.56 
7.57 
7.95 
7.07 
6.68 
5.35 
9.55 
9.97 
6.93 

No Data 
No Data 
No Data 

' A  ind ica tes  tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A I-" i nd ica tes  an 
estimated vallue. An "R" ind ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  



MZ-3-1 
MZ-3-2 
MZ-3-3 
MZ-9- 1 
MZ-9-2 
MZ-9-3 
HZG- 1 
MZG-2 
MZG-3 
MZUG- 1 
MZUG-2 
MZUG-3 
VD-1-1  
VD-1-2 
VD-1-3 
14TI96 - 01 
15TI 96 - 01 
16TI96 - 01 
21TI96-01 
21TI96-01 (DuP) 
22823TI96-01 
22TI96-01 
23TI96-03 
24TI96-01 
25TI96-01 
01 FI 96- 01 
01FI96-01 (DuP) 
03FI96- 01 

Benthic macroinvertebrates MZ-3-1 
Benthic macroinvertebrates MZ -3-2 
Benthic macroinvertebrates MZ-3-3 
Benthic macroinvertebrates MZ-9-1 
Benthic macroinvertebrates Mz-9-2 
Benthic macroinvertebrates MZ-9-3 
Benthic macroinvertebrates MZG-1 
Benthic macroinvertebrates MZG-2 
IBenthic macroinvertebrates MZG-3 
Benthic macroinvertebrates MZUG-1 
IBenthic macroinvertebrates MZUG-2 
Benthic macroi nvertebrates MZUG-3 
Benthic macroinvertebrates VD-1-1  
Benthic macroi nvertebrates VD- 1-2 
Benthic macroi nvertebrates VD- 1-3 
Non-f ly ing invertebrates NBC-187 
Non- f l y i ng  i nvertebrates NBC- 188 
Non- fliying i nvertebrates NBC-189 
Non- f l y i  ng 1 nvertebrates NBC- 179 
Non- f l y i  ng invertebrates NBC- 186 

08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
07/11/1996 -340 
07/11/1996 -199 
07/11/1996 -554 
07/11/1996 -651 
07/11/1996 -332 

Non- f l y 1  ng invertebrates 
Non- fl lying 1 nvertebrates 
Non-f ly ing invertebrates 
Non- f l y i ng  invertebrates 
Non-flying invertebrates 
IFlying invertebrates 
F ly ing invertebrates 
F ly ing invertebrates 

NBC-180- 184 071 11/ 1996 
NBC-I80 07/11/1996 
NEC-184 07/11/1996 
NBC- 181 07/ 11/ 1996 
NBC-182 07/11/1996 
NBC-183 07/11/1996 
NBC-185 07/11/1996 
NBC- 190 071 11/ 1996 

No Data 
-540 
-559l 
-226 
-280 
-360 
-179 
-426 

13.0 
15.8 
25.3 
10.5 
11.6 
16.6 
8.5 
5.3 

~ 4 . 6  
<4.5 

7.1 
6.2 

11.0 
10.9 
8.6 

-0.77 
-1.15 
-0.87 

No Data 

-3.93 
No Data 
No Data 

-1 .80 
-1.36 
-1.40 
-1.11 
-0.74 

-1.38 

1.54 
1.63 
1.5 

.76 

.74 

.71 

.85 

.72 

.71 

.6 

.62 

.6 

.92 
1.2 

.86 
-0.23 
-0.31 
-0.60 

R 

3.1 
-0.46 
-0.83 

R 
IR 

-18.1 

No Data 

20.9 
24.2 
21.7 
18.3 
15.3 
24.0 
19.9 
11.9 
17.4 
22.1 
13.5 
~ 8 . 5  
15.2 
21.4 
17.5 
-2.46 
-2.59 
-2.89 

No Data 
-3.26 
-4.73 

No Data 
No 'Data 

-3.50 
-3.43 
-3.56 

'R ~ -3.97 
'R -3.33 

.74 
1.01 
1.2 

.65 

.63 

.64' 

.8 

.66 

.64 

.64 

.86 

.78 
1.39 
1.44 
1.63 

<O .37 
<O .38 
<O .37 
<0.47 
cO.34 

No Data 
4 . 9  
4 . 5 2  
4 . 3 6  
co.22 
~ 0 . 4 0  
eo. 38 
<0.21 

3 
3.1 
2.9 
2.6 
3.2 
2.8 
3.2 
2.9 
2.9 
2.7 
2.4 
2.7 
3.4 
3.4 
3.3 

-16.4 
-22.1 
-11.7 
-23.5 
-17.5 

No Data 
-41.5 
-43.7 
-16.0 
-12.8 
-11.9 
-11.0 
-9.3 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No D a t a  
No Data 
No Data 
No Data 
No Data 
INO Data 
No Data 
No Data 
No Data 
No Data 
No Data 

' A  -<- indicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A "-- indicates an 
estimated value. An 'R' ind icates tha t  the resu l t  was determined unusable through data va l idat ion.  



14FB96- 01 
15FB96- 0 1 
16FB96- 01 
21FB96-01 
22FB96 - 0 1 
23FB96- 01 
24FB96- 0 1 
24FB96-01 (DuP) 
25FB96- 01 
14GS96 - 0 1 
15GS96 - 01 
16GS96-01 
21GS96-01 
226596-01 
23GS96-01 
246596-01 
24GS96-01 (DuP) 
25GS96-01 
14SH96 - 0 1 
15SH96- 01 
16SH96-01 
21SH96-01 
22SH96- 01 
23SH96-01 
2451.196-01 
24SH96-01 (DuP) 
2551496 - 0 1 
MZ-2-1 
MZ-2-2 
MZ-2-3 

Forbs NBC-834 
Forbs N8C-830 
Forbs NBC-827 
Forbs NBC-836 
Forbs NBC-177 
Forbs NBC-850 
Forbs NBC-843 
Forbs NBC-846 
Forbs NBC - 840 
Grasses NBC-835 
Grasses NBC - 83 1 
Grasses NBC-826 
Grasses NBC-838 
Grasses NBC-178 
Grasses ~ ~ ~ - 8 4 8  
Grasses N8C-844 
Grasses NBC -847 
Grasses NBC - 84 1 
Shrubs NBC-833 
Shrubs NBC-829 
Shrubs NBC-828 
Shrubs NBC-837 
Shrub; NBC-176 
Shrubs NBC -849 
Shrubs NBC-842 
Shrubs NBC-845 
Shrubs NBC-839 
Benthic macroinvertebrates MZ-2-1 
Benthic macroinvertebrates MZ-2-2 
Benthic macroinvertebrates MZ-2-3 

06/12/ 1996 
06/12/ 1996 
06/12/1996 
06/12/1996 
06/13/ 1996 
06/ 131 1996 
06/13/1996 
06/13/1996 
06/13/1996 
061 12/1996 
06/12/1996 
06/12/1996 
06/12/ 1996 
061 131 1996 
06/13/1996 
06/13/1996 
061 13/ 1996 
06/13/1996 
061 121 1996 
061 12/ 1996 
06/12/1996 
06/12/1996 
06/13/1996 
06/ 13/ 1996 
06/13/1996 
06/13/1996 
06/ 13/ 1996 
08/14/1996 
08/ 14/ 11996 
08/14/1996 

79.3 
76.5 
75.0 
86.9 
85.1 

70.8 
72.2 

73.4 
73 6 
73.8 
54.3 
68.4 
73.0 
69.0 
66 7 
68.1 
60.1 
61.0 
62.7 
65.7 
65.1 
74.0 
62.6 
63.2 
65.0 

No Data 
No Data 
No Oata 

87.4 

82.3 

8.2 
8.8 
9.3 
11.0 
10.0 
9.9 
15.6 
14.9 
8.8 

15.2 
63.3 
73.3 
32.6 
24.6 
29.8 
31.8 
20.4 
32.4 
29.7 
48.2 
62.7 
32.5 
31.3 
21.2 

20.5 
No Data 
No Data 
No Data 

138 

18.8 

-1.6 
-0.82 
-0.72 
-0.21 
-0.28 
-0.23 
-0.31 
-0.30 
-0.58 
-0.61 
-0.46 
-0.31 
-0.52 
-0.37 
-0.32 
-0.29 
-0.31 
-0.53 
-0.36 
-0.27 
4.13 
<o .12 
-0.12 
-0.09 
~0.14 
<O .I4 
<0.12 
1.81 
2.02 
1.36 

-0.14 
-0.33 
-0.85 
<0.OBC 
0.11 
0.08 
-0.19 
-0.14 
-0.16 
<0.1lC 
-0.27 
-3.1 
-0.25 
0.60 
-0.10 
-0.19 
0.21 

-0.25 
-0.29 
-0.47 
-0.52 
-0.18 
-0.09 
-0.16 
-0.14 
-0.16 
-0.54 

.63 

.62 
1 

<0.2 
co.2 
<0.2 
<0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
co.2 
<0.2 

0.2 
0.4 
0.4 
0.3 
<0.3 
0.4 
0.3 
0.3 
0.4 
0.3 
0.3 
<0.3 
<0.2 
0.3 
<0.3 
0.3 

No Data 
No. Data 
No Data 

<O .03 
<O .03 
~0.04 
0.06 
0.21 
0.14 
0.11 

<O .04 
0.10 
<01.03 
~0.04 
~0.03 
0.26 
0.43 
0.17 
0.22 
0.28 
0.30 

<O .07 
<O .06 
<O .08 
<O .05 
0.26 

<o. 02 
0.12 

<O .08 
<O. 04 

No Data 
No Data 
No Data 

~0.06 
-0.09 
-0.09 
4.04 
-0.09 
-0.17 
0.39 
-0.56 
-0.49 
<O .08 
-0.10 
<O .08 
<O .14 
-0.13 
-0.22 
-0.76 
0.40 
-0.51 
<0.12' 
<o .12 
<0.11 
<0.llC 
0.31 
0.22 
0.33 
-0.32 
-0.25 
1.39 
1.6 
1.72 

' A  *<" indicates that the maximum concentration was below the detection limit (number shown is detection limit). A "-" indicates an 

'Weight loss on drying. measured as a percentage 
estimated value. An "R' indicates that the result was determined unusable through data validation 

Estimated 
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Table A-18 (coiiliiureco. Riora Collecfcd Diirirrg I996 for OU 111 Ecological Risk AssessmenP 

Samplie Sample 
Location1 Type 

Ticket 
Number 

Sample 
Date 

MZ-3-1 
MZ-3-2 
MZ-3-3 
MZ-9-1 
MZ-9-2 
MZ-9-3 
MZG- 1 
MZG-2 
MZG-3 
MZUG- 1 
MZUG - 2 
MZUG-3 
V D - 1 - 1  
VD-1-2 
VD-1-3 
14TI96-01 
15T196- 01 
16TI96-01 
211TI96-01 
21TI96-01 (DuP) 
22L23TI96- 03 
22T196-01 
23T196-0 1 
24TI96 -01 
25TI 96 - 0 1 
0 1 FI96- 01 
01FI96-01 (DuP) 
03FI96-01 

Benthic macroinvertebrates MZ-3-1 
Benthic macroinvertebrates MZ-3-2 
Benthic macroi nvertebrates MZ -3-3 
Benthic macroi nvertebrates MZ-9- 1 
Benthic macroi nvertebrates MZ-9-2 
Benthic macroinvertebrates MZ-9-3 
Benthic macroinvertebrates MZG-1 
Benthic macroi nvertebrates HZG-2 
Benthic macroi nvertebrates MZG-3 
Benthic macroinvertebrates MZUG-1 
Benthic macroi nvertebrates MZUG-2 
Benthic macroinvertebrates MZUG-3 
Benthic macroinvertebrates V D - 1 - 1  
Benthic macroinvertebrates VD-1-2 
Benthic macroinvertebrates VD- 1-3 
Non - f l  y i  ng i nvertebrates NBC- 187 
Non- f l y i  ng invertebrates NBC-188 
Non - f l y i  ng invertebrates N8C- 189 
Non- f l y i ng  invertebrates NBC- 179 
Non-flying invertebrates NBC-186 

08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/14/1996 No Data 
08/15/1996 'No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
08/15/1996 No Data 
071 111 1996 67.52 
071 111 1996 68.31 
07/11/1996 65.49 
07/11/1996 67.35 
07/11/1996 69.73 

Non-f ly ing invertebrates 
Non- f l  y i  ng invertebrates 
Non- f l y i  ng invertebrates 
Non- f l y i n g  invertebrates 
Non-flying invertebrates 
Fly ing invertebrates 
F ly ing invertebrates 
F ly ing invertebrates 

NBC- 180- 184 071 11/1996 
NBC-180 07/11/1996 
NBC- 184 07/ 11/ 1996 
NBC- 181 07/11/ 1996 
NBC-182 07/11/ 1996 
NBC-183 07/11/1996 
NBC-185 07/11/1996 
NBC-190 07/11/1996 

No Data 
68.13 
63.72 
67.26 
68.43 
65.69 
64.72 
65.91 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
-39.9 
-28.4 
-44.8 
-39.2 
-32.2 

No Data 
-68.6 
-60.4 
-41.5 
-43.2 
-36.5 
-34.4 
-31.5 

.84 
1.04 
1.32 

.56 

.56 

.59 

.34 

.35 

.36 

.28 

.26 

.27 

.58 
1.03 
1.05 

-0.52 
-0.48 
-0.54 
-0.48 
-0.55 

No Data 
4 . 9  
-0.44 
-0.35 
-0.46 
-0.27 
-0.35 
-0.30 

.44 
-47 
.48 
.59 
.66 
.51 

1.02 
.75 
.74 
.5 
.71 
.67 
.65 
.6 
.75 

-0.63 
-0.43 
-0.68 

-0.72 
No Data 

1.4 
-1.3 
-1.3 
-1.0 
-1.4 
-1.5 
-1.5 

-29.7 

INo Data 
No Data 
No Data 
No Data 
No Data 
No D a t a  
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No D a t a  
No Data 
No IData 
No Data 
No Data 
No Data 
No Data 
No Oata 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

0.06 
0.08 
0.12 

No Data 
0.29 
0.90 

No Data 
No Data 

0.38 
0.43 
0.22 
0.23 
0.11 

1.16 
1.48 
1.13 

.99 
1.06 
1.05 
<.78 
1.11 
1.08 
1.11 
1.03 
1.06 
1.48 
1.78 
1.54 

-0.76 
0.46 

-1.2 
1.0 
0.85 

No Data 
-2.8 
1.1 

-0.97 
0.81 

-0.82 
1.1 

-1.5 

' A  *e" indicates tha t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  

'Weight loss on drying. measured as a percentage. 
A "-" indicates an estimated value. An 'R' indicates that  the r e s u l t  was determined unusable through data va l idat ion.  



Tnhle A- I8 (con f i t i w c o .  Riofn Collected Diiritg I996 for OU III Ecologicnl Risk AssessrnenP 

Sample Sample 
Coca t i  on Type 

T icke t  Sample Th-230 Ul U-234 U-235 U-238 V Zn 
Oate (pci/g) ( W k g )  (Pci /g)  (pCi/g) (pCi/g) (mg/kg) (mg/kg) Number 

14FB96-01 
15FB96 - 01 
16FB96 - 01 
21FB96-01 
22FB96 - 01 
23FB96 - 0 1 
24FB96-01 
24FB96-01 (DUP) 
25FB96 - 0 1 
14GS96 -01 
15GS96-01 
16GS96 -01 
21GS96 -01 
22GS96-01 
23GS96 - 0 1 
246596 -01 
24GS96-01 (DuP) 
25GS96 - 0 1 
14SH96 -01 
15SH96-01 
16SH96-01 
21SH96 - 0 1 
22SH96-01 
23SH96 - 0 1 ' 

24SH96 - 0 1 
24SH96-01 (DuP) 
2551196-01 
MZ-2-1 
MZ-2-2 
MZ-2-3 

Forbs NBC-834 
Forbs NBC-830 

NBC - 827 
Forbs NBC-836 
Forbs NBC-177 
Forbs NBC-850 
Forbs NBC-843 
Forbs NBC-846 
Forbs NBC-840 
Grasses NBC-835 
Grasses NBC- 831 
Grasses NBC - 826 
Grasses NBC-838 
Grasses NBC-178 

NBC - 848 
Grasses NBC - 844 
Grasses NBC - 847 
Grasses NBC-841 
Shrubs NBC-833 
Shrubs NBC-829 
Shrubs NBC-828 
Shrub: NBC-837 
Shrubs NBC-176 
Shrubs NBC-849 
Shrubs NBC-842 
Shrubs NBC - 845 
Shrubs NBC-839 

Forbs 

Grasses 

Benthic macroinvertebrates MZ-2-1 
Benthic macroinvertebrates MZ-2-2 
Benthic macroinvertebrates MZ-2-3 

061 12/1996 
06/12/1996 
06/12/1996 
06/12/1996 
06/13/1996 
06/13/1996 
06/13/1996 
06/13/1996 
06/13/1996 
06/12/1996 
106/12/1996 
06/12/1996 
06/ 12/1996 
06/13/1996 
06/ 13/1996 
06/13/1996 
061 131 1996 
06/13/1996 
06/ 12/ 1996 
06/12/1996 
06/12/1996 
06/ 12/ 1996 
061 13/ 1996 
06/13/1996 
06/13/1996 
061 13/ 1996 
061 13/ 1996 
08/14/1996 
081 14/ 1996 
081 14/ 1996 

CO .02 
CO .02 
CO .02 
c0.01 
0.06 
0.03 

co .02 
CO .02 
<0.01 
c0.02 
<o . 02 
4 . 0 3  
~ 0 . 0 4  
co.02 
co.01 
0.06 
0.06 

~ 0 . 0 3  
CO .02 
~ 0 . 0 4  
~ 0 . 0 3  
CO .02 
CO .02 
eo. 01 
co .02 
~ 0 . 0 3  
co .02 

No Data 
No Data 
No Data 

0.11 
0.33 
0.18 
0.17 
0.42 
0.15 

-0.13 
-0.12 

0.17 
-0.08 
-0.10 
-0.07 

0.39 
0.44 
0.15 
0.32 
0.34 
0.17 

-0.10 
0.34 

-0.14 
0.20 
0.25 

4 . 0 9  
-01.11 
-0.14 

0.18 
.96 
.79 
.87 

CO .02 
0.12 

0.05 
0.13 
0.05 

~ 0 . 0 3  
~ 0 . 0 3  
CO .02 
4 . 0 3  
~ 0 . 0 3  
~ 0 . 0 3  
~ 0 . 0 3  
0.20 

CO .02 
~ 0 . 0 4  

0.17 
~ 0 . 0 3  
~ 0 . 0 4  
~ 0 . 0 5  
~ 0 . 0 3  
~ 0 . 0 4  
~ 0 . 0 4  
CO .02 
~0.04 
~ 0 . 0 5  
~ 0 . 0 3  

No Data 
No Data 
No Data 

0.08 

4 . 0 2  
co .02 
co.02 
co.01 
CO. 01 
co.01 
~ 0 . 0 3  
~ 0 . 0 3  
co.01 
co.02 
~ 0 . 0 3  
~ 0 . 0 3  
GO. 03 
co.02 
CO. 02 
eo. 02 
-4.03 
~ 0 . 0 3  
4 , 0 4  
~ 0 . 0 5  
~ 0 . 0 3  
4 . 0 3  
4 . 0 3  
co.02 
c0.03 
~ 0 . 0 3  
co.02 

No Data 
No Data 
No Data 

co. 0 1  
0.12 

CO .02 
co.01 

0.16 
0.05 
co.02 
co .02 

0.07 
~ 0 . 0 3  
co. 02 
co. 02 
~ 0 . 0 4  

0.16 
<o ,02 
co .02 

0.18 
CO. 02 
co .02 

0.15 
~ 0 . 0 3  
c0.04 
~ 0 . 0 4  
co .02 
~ 0 . 0 3  
<O .03 
~ 0 . 0 3  

No Data 
No Data 
No Data 

~ 0 . 1 4  
< O f  16 
eo. 17 
CO .09 
-0.38 
-0.17 
-0.42 
-0 .22 
-0.13 
CO. 18 
~ 0 . 1 8  
eo. 18 
~ 0 . 3 2  
co .22 
CO. 19 
-0.46 
-0.81 
CO .22 
CO. 28 
~ 0 . 2 7  
~0.26 
<O .24 
CO .24 
cO.18 
~0.26 
~ 0 . 2 5  
CO .24 

7.8 
8.7 

11.9 

-6.9 
-8.0 
-7.3 
-3.5 

4.9 
3.9 

-10.2 
-10.0 

-7.3 
-5.2 

-7.6 
-12.7 

10.5 
7.9 

-8.4 
8.7 
-6.8 

-39.5 
-27.8 
-29.8 
-40.7 

61.7 
32.8 

-36.5 
-34.9 
-29.4 

18 
17 
16 

-8.8 

' A  " c -  i nd ica tes  t h a t  the maxiimum concentrat ion was below the de tec t ion  l i m i t  (number shown i s  de tec t ion  l i m i t ) .  A *-I i nd ica tes  an 
estimated value. An 'R" i nd ica tes  t h a t  the r e s u l t  was determined unusable through data v a l i d a t i o n .  
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7ahle A - I 8  (contitnred). Biota Collecfed Dirring 1996 for OU III Ecologicnl Risk Assessnterif' 

Samplie Sample T icke t  Sample Th-230 IU U-234 U-235 U-238 V Zn 
Locat ion Type Number Date (PCi/g) (mg/kg) (pCi/g) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

MZ-3-1 
MZ-3-2 
MZ-3-3 
MZ-9-1 
MZ-9-2 
MZ-9-3 
MZG- 1 
MZG - 2 
MZG-3 
MZUG - 1 
MZUG-2 
HZUG-3 
VD-1-1 
VD-1-2 
VD-1-3 
14TI 96- 01 
15TI 96 - 0 1 
16T196-01 
21TI 96 - 01 
21T196-01 (DuP) 
22823TI 96- 01 
22TI 96 - 0 1 
23T196-01 
24TI 96 - 0 1 
25TI96- 0 1 
OIFI96-01 
01FI96-01 (DuP) 
03FI96-01 

Benthic macroinvertebrates HZ-3-1 08/14/1996 
Benthic macroi nvertebrates HZ -3-2 08/14/1996 
Benthic macroi nvertebrates MZ -3-3 081 141 1996 
Benthic macroinvertebrates MZ -9- 1 081 1411996 
Benthic macroinvertebrates MZ-9-2 081 1411996 
Benthic macroi nvertebrates HZ-9-3 08/14/1996 
Benthi c macroi nvertebrates MZG- 1 081 15/1996 
Benthic macroinvertebrates MZG-2 08/15/1996 
Aquatic macroinvertebrates MZG-3 081 151 1996 
Benthic macroinvertebrates MZUG-1 08/ 1511996 
Benthic macroinvertebrates MZUG-2 08/15/1996 
Benthic macroinvertebrates MZUG-3 081 15/1996 
Benthic macroinvertebrates VD-1-1 08/15/1996 
Benthi c macroi nvertebrates VD-1-2 08/15/1996 
Benthic macroinvertebrates VD- 1-3 08/15/1996 
Non- f l y i n g  i nvertebrates NBC-187 07/11/1996 
Non- f l y i  ng i nvertebrates NBC- 188 07/11/1996 
Non- f l y i n g  invertebrates NBC- 189 07/ 11/1996 
Non- f l y i n g  invertebrates NBC- 179 07/11/1996 
Nan- f l y i  ng invertebrates NBC- 186 07/ 11/1996 
Non- f l y i  ng invertebrates NBC- 180- 184 07/ 11/ 1996 
Non - f l y i n g  i nvertebrates NBC- 1180 07/11/1996 
Non-flyilng invertebrates NBC- 184 07/11/1996 
Non-f ly ing invertebrates NBC-181 07/11/1996 
Non- f l y i n g  invertebrates NBC- 182 07/11/1996 
Fly ing  invertebrates NBC-183 07/11/1996 
Fly ing  invertebrates NBC-185 07/11/1996 
IFlying invertebrates NBC-190 07/11/1996 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

1.05 
1.78 
1.08 
.96 
.74 
.92 
. 1  
.12 
.07 
.09 
.1 
.09 
.13 
.I1 
.12 

-0.44 
-0.62 
-0.54 
-4.9 
-1.0 

No Data 
-4.9 
-2.8 
-1.3 
-0.53 
-1.5 
-2.7 
-0.57 

No Data No Data 
No Data No Data 
No Data INo Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data iNo Data 
No Data No Data 
No Data No Data 
No IData No Data 
No Data No Data 
No Data No Data 
No IData No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
INo Data No Data 
1No Data No Data 
No Data No Data 
No Data No Data 
No Data No Data 
No Data No IData 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
No Data 
iNo Data 
1No Data 

6.2 
6.2 
6.3 
2.7 
2.9 
2.9 
3.9 
2.6 
2.1 
1.7 
2.6 
2.8 
3.4 
3.4 
3.5 
-0.81 
-0.54 
-1.1 
5.0 

-1.5 
No Data 
-3.9 
2.1 
-1.2 
-0.96 
-1.6 
-1.4 
-1.2 

16 
16 
15 
14 
16 
15 
27 
24 
24 
17 
16 
16 
22 
21 
21 
-61.5 
-50.3 
-57.5 
-62.2 
-54.2 

No Oata 
-91.4 
-73.5 
-64.1 
-56.5 
-62.0 
-59.0 
-47.2 

' A  "e. i nd ica tes  t h a t  the maximum concentration was below the detect ion l l i m i t  (number shown i s  detect ion l i m i t ) .  A "-- indicates an 
estimated value. An 'R' i nd ica tes  tha t  the r e s u l t  was determined unusable through data va l ida t ion .  



k b l e  A- 19. Soil mid Scdimenl DCI~O Collcckd At Uiiriiig 199G a for OU 111 Ecologicul Risk Assessmerit 

Sample 
Location 

As co cu K-40 LDD ' Mn Mo Sample Ticket Sample A1 . 
(mg/kg) (mg/kg) ( f )  Date (mglkg) (mg/kg) (mglkg) (mg/kg) (pCi/g) Type Number 

~ ~~ ~ ~ 

' A  "<* ind ica tes  t ha t  the maximum concentration was below the detection l imi t  (number shown i s  detection l i m i t ) .  A "-" indicates an 

DWeight lo:: on drying. measured as a percentage. 
estimated value. 

14SD96-01 0-3" 
145096-02 0-3" 
145896-03 0-3' 
14SD96-04 0-3' 
14SD96-05 0-3" 
14SD96-06 36-42" 
14SS96-N 0-3" 
14SS96-N 3-24' 
145596-5 0-3" 
145596-5 3-24" 
15SD96-01 0-3" 
15SS96-N 0-3" 
155596-14 3-24" 
155596-5 0-3" 
155596-5 3-24' 
165096-01 0-3" 
16SS96-N 0-3' 
16SS96-Nl 3- 24" 
165596-5 0-3" 
165596-5 3-24" 
175096-01 0-3' 
17SS96-Nl 0-3' 
17SS96-N 3-24" 
175596-5 0-3" 
175596-5 0-3' ( D u ~ )  
175596-5 3-24' 
185096-01 0-3' 
18SD96-02 0-3' 
185096-03 0-3" 
185096-04 0-3' 

Sediment NBF-330 05/20/1996 14400 
Sediment N8F-331 05/20/1996 9670 
Sediment NBF-332 05/20/1996 13100 
Sediment NBF-333 05/20/1996 12900 
Sediment N8F-334 05/20/1996 8600 
Sediment NBF-429 06/05/1996 11300 
Soi  1 NBF-326 05/20/1996 12100 
Soi  1 NBF-327 05/20/1996 12000 
so1 1 NBF-328 05/20/1996 15800 
Soi 1 NBF-329 05/20/1996 15400 

so1 1 NBF-335 05/20/1996 10800 
Soi 1 NBF-336 05/20/1996 15000 
So1 1 NBF-337 05/20/1996 16700 
so1 1 NBF-339 05/20/ 1996 18600 

Sediment NBF-338 05/20/1996 19100 

Sediment NBF-342 05/21/1996 19300 
so1 1 NBF-340 05/21/1996 14900 
so1 1 NBF-341 05/21/1996 9230 
501 1 NBF-343 05/21/1996 10200 
so1 1 NBF-344 05/21/1996 17100 

Soi  1 NBF-349 05/21/1996 12300 
Soi 1 NBF-350 05/21/1996 7820 
so1 1 NBF-346 05/21/1996 7280 
so1 1 NBF-348 05/21/1996 11200 
so1 11 NBF-347 05/21/1996 8230 

Sediment NBF-951 05/21/1996 14500 

Sediment NBF-999 05/23/1996 12400 
Sediment NBF-928 05/23/1996 -14600 
Sediment NBF-927 05/23/1996 -7710 
Sediment NBF-929 05/23/1996 -17700 

-5.5 
-5.4 

4 . 1  
-5.3 
-5.3 
5.6 
4.8 
4.6 
4.0 
4.2 
-9.0 
4.3 
6.5 
4.2 
4.8 

-10.0 
4.8 
4.4 
4.6 
4.7 
-7.1 
4.2 
4.2 
3.3 
5 .5  
3.8 
-4.7 
4.5 
e3.0 
4.0 

5.6 
7.0 
5 . 5  
5.9 
5.9 
16.6 
-4.9 
-4.2 
5.1 
5.1 
9.9 
5.3 
5.3 
6.5 
5.8 

-4.5 
-4.6 
-4.4 
5.6 
-4.5 
-2.0 
-3.0 
-2.4 
-2.9 
-3.0 
-4.3 
-4.3 
-3.3 
-4.5 

9 .a 

11.3 
13.1 
10.6 
11.3 
11.3 
47.3 
8.4 
7.3 
7.6 
8.0 
15.3 
9.1 
7.9 
11.0 
9.6 
15.9 
7.7 
7.7 
7.7 
9.6 
10.3 
5.1 
6.7 
4.9 
5.9 
5.6 
9.2 
9.9 
7.4 
11.3 

26.82 
25.28 
25.56 
26.87 
25.91 
€8.49 
14.28 
16.75 
20.57 
21.88 
26.01 
20.96 
21.02 
22.36 
23.41 
26.17 
19.28 
16.96 
16.27 
20.81 
24.00 
15.77 
16.82 
18.76 
18.01 
19.37 
28.93 
28.46 
29.98 
31.90 

No Data 
No Data 
No Data 
No Data 
No Data 
No Data 

7.54 
11.0 
10.4 
15.0 

No Data 
5.45 
7.50 
7 2 7  
7.72 

No Data 
12.8 
14.6 
4.42 
7.22 

No Data 
16.6 
19.1 
10.2 
18.1 
17.7 

No Data 
No Data 
No Data 
No Data 

329 
431 
359 
322 
352 
436 
396 
452 
1060 
1100 
4390 
37 1 
397 
462 
414 
2650 
283 
277 
396 
435 
562 
395 
433 
344 
446 
394 
408 
342 
351 
444 

-0.68 
-0.99 
-0.55 
-0.77 
-0.78 
-0.64 
-0.91 
-0.83 
-0.73 
-0.67 
-1.4 
-0.70 
-0.88 
-0.49 
-0.51 
-1.2 
-0.65 
-0.74 
-0.58 
-0.64 
-0.46 
<O. 31 
~0.35 
~0.25 
<O .32 
<O .28 
-0.20 
-0.22 
-0.16 
-0.29 
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Table A- I9 (co~rti~iiird). Ecological Risk Asscssntent Soil atid Sedimetit SanrpIes Cheniis!ry Data Collected A! aid Near 
W T S  Diiritig 1996" 

Sample Sample Ticket Sample A1 As co cu K-40 LOD E Hn Ho 
(mg/kg) (mg/ikg) ( X I  Type Number Date (Img/kg) (mg/kg) (mg/kg) (mg/kg) (pc i /g )  Location 

185096-05 0-3' 
18SD96-06 0-3" 
18SD96-07 24-30" 
bSSS96-E 0-3" 
1SSS96-E 3-24" 
18SS96 - W  0 -3" 
18SS96-W 3-24" 
195096-01 0-3" 
195596-E 0-3" 
195596-E 3-24" 
195596 - W 0 - 3' 
19SS96-W 3-24' 
20SD96-01 0-3" 
20SS96-E 0-3' 
205596-E 3-24" 
205596 - W 0 - 3' 
2OSS96-W 0-3" (DIJP) 
205596-W 3-24" 
21SD96-01 0-3' 
21SD96-01 0-3" (DuP) 
21SD96-02 0-3" 
215596-N 0-3" 
2PSS96-N 3-24" 
215596-5 0-3' 
215596-5 3-24" 
22SD96-01 0-3' 
22SD96-02 0-3" 
225096-03 0-3" 
225096-04 0-3' 
225096-05 0-3' 
22SD96-06 0-3" 

Sediment NBF-926 05/23/1996 15400 
Sediment NBF-932 05/23/1996 -11200 
Sediment NBF-428 06/05/1996 9310 
Soi 1 NBF-930 05/23/1996 -9010 
Soi 1 NBF-931 05/23/1996 -9600 
soi 1 NBF-997 05/23/1996 -10600 
Soi 1 NBF-998 05/23/1996 -11500 
Sediment N8F-954 05/21/1996 15700 
so1 1 N8F-955 05/21/1996 15400 
so1 1 NBF-956 05/21/1996 -8890 
so1 1 NBF-952 05/21/1996 7070 
Soi 1 NBF-953 05/21/1996 15000 
Sediment INBF-995 05/23/1996 14300 
so1 1 INBF-993 05/23/1996 -13200 
Soi 1 NBF-994 05/23/1996 -13000 
Soi 1 NBF-991 05/23/1996 -8400 
So111 NBF-996 05/23/1996 -9860 
Soi 1 NBF-992 05/23/1996 -10700 
Sediment NBF-959 05/22/1996 1'5900 
Sediment NBF-960 05/22/1996 16100 
Sediment NBF-961 05/22/1996 12300 
Soi 1 NBF-957 05/22/1996 -12700 
Soi  1 NEF-958 05/22/1996 -10600 
So i  1 NBF-962 05/22/1996 -9770 
Soi 1 NBF-963 05/22/1996 -9580 
Sediment NBF-964 05/22/1996 21200 
Sediment NBF-967 05/22/1996 12800 
Sediment NBF-970 05/22/1996 12300 
Sediment N8F-969 05/22/1996 19900 
Sediment NBF-968 05/22/1996 22400 
Sediment NBF-909 05/24/1996 -22000 

-5.3 5.7 12.9 
4.4 -4.4 11.3 
5.2 -4.2 43.5 
2.6 -2.8 10.8 
2.7 -2.7 9.1 
2.8 -3.5 10.0 
3.4 -3.5 16.9 
-6.4 -4.8 12.0 
3.8 -3.2 5.7 
-4.1 -2.3 -5.6 
3.5 -2.4 8.0 
4.6 -3.6 6.5 
-6.3 -4.9 11.0 
5.0 -3.6 19.9 
5.5 -4.0 33.0 
4.3 -3.3 8.7 
4.4 -3.5 8.6 
4.2 -3.3 8.8 
-6.4 5.8 34.5 
-6.3 5.8 28.0 
-6.2 6.0 38.0 
-4.7 6.2 -11.5 
-5.9 5.4 -17.6 
-5.6 5.7 -21.7 
-5.6 6.0 -65.1 
-9.0 6.3 56.5 
-6.2 5.6 29.2 
-5.7 6.2 31.6 
-6.5 5.9 31.8 
-6.5 6.8 27.7 
8.9 7.4 51.4 

33.94 
31.40 
24.01 
17.21 
18.61 
17.64 
18.90 
31.23 
17.91 
16.55 
16.82 
16.26 
29.20 
21.09 
20.48 
19.77 
18.80 
18.17 
25.91 
26.65 
28.56 
21.10 
21.40 
18.78 
20.18 
25.75 
~3.30 
24.80 
23.00 
29.07 
24.02 

No Data 
No Data 
No Data 

2.38 
4.16 
7.34 
8.47 

No Data 
8.31 
5.32 
6.25 
14.4 

No Data 
11.8 
13.8 
26.3 
26.3 
26.9 

No Data 
No Data 
No Data 
10.69 
15.7 
23.5 
21.7 

No Data 
No Data 
No Data 
No Data 
INo Data 
No Data 

486 
430 
272 
291 
316 
284 
308 
372 
332 
-295 
326 
325 
269 
311 
306 
350 
364 
317 
621 
554 
928 
-454 
-407 
-660 
-340 
518 
442 
450 
507 
512 
501 

-0.34 
-0.27 
-0.38 
-0.15 
-0.14 
-0.22 
-0.24 
-0.65 
<O .25 
-0.28 
<O .32 
-0.72 
-0.16 
-0.24 
-0.39 
-0.19 
-0.18 
-0.26 
-1.0 
-1.1 
-1.8 
-0.42 
-0.58 
-0.87 
-0.99 
-1.1 
-3.0 
-3.2 
-1.2 
-1.1 
-2.7 

' A  "<" ind ica tes  t h a t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A --I i nd ica tes  an 
estimated value. 

bWeight loss on drying. measured as a percentage. 



Table A-I9 (cotilitiiiccQ Iicolo~icc~I Risk Assessrnrnt Soil m d  Seclinteti! Sutnplcs Clienristry Data Collected A! mid Near 
MMTS Diiring I996 a 

Sample 
Location 

Sample Ticket 
Type Number 

225096-07 9-15" Sediment NBF-430 06/06/1996 19900 
225096-07 9-15" (Dup) Sediment NBF-431 06/06/1996 14300 
225596-N 0-3" so1 1 NBF-965 05/22/1996 -18900 
225596-N 3-24" so1 1 NBF-966 05/22/1996 -12000 
225596-NZ 0-3" Soi 11 NBF-971 05/22/1996 -15000 
225596-NZ 3-24' so1 1 NBF-972 05/22/1996 -14200 
235096-01 0-3" Sediment NBF-901 05/24/1996 -9600 
235096-02 0-3" Sediment NBF-902 05/24/1996 -22600 
23SD96-03 0-3" Sediment NBF-903 05/24/1996 -20400 
23SD96-04 0-3" Sediment NBF-904 05/24/1996 -17100 
235096-05 0-3" Sediment NBF-905 05/24/1996 -17700 
235096-06 0-3" Sediment NBF-906 05/24/1996 -13700 
235D96-07 18-24" Sediment NBF-433 06/06/1996 15700 
235096-07 18-24" (Oup) Sediment NBF-434 06/06/1996 17400 
235596-N 0-3' 501 1 NBF-949 05/24/1996 -11000 
235596-N 3-24' so1 1 NBF-950 05/24/1996 -15100 
235596-5 0-3" so1 1 INBF-907 05/24/1996 -10000 
235596-5 3-24" 501 1 NBF-908 05/24/1996 -10200 
24SD96-01 0-3" Sediment NBF-914 05/28/1996 19000 
245D96-02 0-3" Sediment NBF-915 05/28/1996 10800 
245596-N 0-3" 501 1 NBF-910 05/28/1996 16800 
245596-N 3-24" so1 a INBF-911 05/28/1996 10600 
245596-5 0-3' so1 1 NBF-912 05/28/ 1996 11600 
245596-5 3-24" so1 1 NBF-913 05/28/1996 11500 
255096-01 0-3" Sediment NBF-868 05/29/1996 8210 
255096-02 0-3" Sediiment NEF-867 05/29/1996 11800 
255596-N 0-3" 501 I1 NEF-869 05/29/1996 115400 
255596-N 3-24" 501 ;1 NBF-870 05/29/1996 16000 
255596-N 3-24" ( D u ~ )  Sol1 NBF-871 05/29/1996 15900 
255596-5 0-3" 501 1 NBF-865 05/29/1996 9650 
255596-5 3-24" so1 1 INBF-866 05/29/1996 12600 

~ 

11.2 7.6 
10.8 7.2 
-7.6 6.3 

-10.5 8.3 
-8.9 6.9 

-13.9 9.4 
12.2 6.9 
11.9 7.0 
10.4 8 . 1  
5.5 5.7 
6.5 6.4 
9.9 7 . 1  
9.7 6.5 
9.7 6.4 
6.5 5.9 
7.2 6.8 
4.8 5.5 
4.4 5 . 1  
7.4 6 . 8  
6.8 6.2 
4.4 5.2 
5 . 1  6.2 

11 .IO 8.3 
11.4 8.3 
3.0 -3.6 
3.2 -3.6 
8.0 7.1 
6 .1  6 1  
6 .0  6 .1  
7.9 7.6 
7 . 7  7.2 

89.7 
84.4 

-64.5 
-112 
-107 
-135 

76.5 
40.6 
34.8 
21.5 
23.7 
47.5 
56.9 
54.0 
55.0 
41.1 
26.5 
15.7 
27.7 
32.6 
12.1 
11.8 

132 
205 

9.4 
9.5 

38.3 
45.2 

94.0 

131 

164 

~ 

19.95 
22.33 
19.94 
22.79 
22.14 
27.10 
33.19 
25.90 
25.89 
26.69 
28.90 
30.68 
20.86 
20.94 
17.54 

20.62 
20.42 
17.77 
19.12 
18.94 
21.15 
21.96 
19.56 
18.57 
20.29 
19 83 
18 35 
20.04 
14.60 
18.14 

17.83 

~~ 

No Data 
No Data 

19.7 
20.8 
22.5 
20.6 

No Data 
No Data 
No Data 
No Oata 
No IData 
No Data 
No Data 
No Data 

25.6 
24.6 
19.5 
19.9 

No Data 
No Data 

4.7 
3.5 

12.1 
11.5 

No Data 
No Data 

8.0 
15.0 
13 '9 
6.6 

13 4 

585 
593 

-399 
-285 
-346 
-342 

599 
826 

1200 
292 
810 
665 
368 
378 
402 
287 
375 
308 

1220 
697 
329 
336 
805 
414 
346 
347 
380 
303 
320 
403 
388 

~~ ~~ 

-2.9 
-3.1 
-1.0 
-1.9 
-1.3 
-2.2 
-1.8 
-2.5 
-1.2 
-0 62 
-0.69 
-1.4 
-2.6 
-2.2 
-1.2 
-1.4 
-0.73 
-0.78 
-3.5 
-2.8 
-0.50 
-0.56 
-2.0 
-2.6 
<O .47 
~ 0 . 5 5  
-1.1 
-1 2 
-1 3 
-0 86 
-1.7 

' A  *<- indicate: t ha t  the maximum concentration was below the  detection l imi t  (number shown i s  detection limqt) A I-" ind ica tes  an 

'Weight l o s s  on drying. measured as a percentage. 
estimated value. 



Table A -  I9  (cotifimec~. Ecological Iiisk Assessnietil Soil mid Sedinieiil Saniples Chemistry Dara COIICCIC~ AI arid Near 
M T S  Duritig 1996 a 

Sample Sample T icke t  Sample Na N0,+N02-ND Pb 'Pb-210 pH Ra-226 Se so, 
Type Number Date (mglkg) (mglkg) (mg/kg) (pCi/g) (PCi/g) (mg/kg) (mg/kg) Location 

14SD96-01 0-3" 
14SD96-02 0-3" 
145096-03 0-3" 
145096-04 0-3' 
14SD96-05 0-3" 
145096-06 36-42" 
145596-N 0-3' 
14SS96-N 3-24" 
145596-5 0-3' 
145596-5 3-24" 
155096-01 0-3' 
15SS96-N 0-3" 
155596-N 3-24' 
155596-5 0-3' 
155596-5 3-24" 
165096-01 0-3' 
165596-N 0-3" 
16SS96-N 3-24" 
165596-5 0-3' 
165596-5 3-24' 
17SD96-01 0-3" 
175596-N 0-3" 
175596-N 3-24" 
175596-5 0-3" 
175596-5 0-3" (DuP) 
175596-5 3-24' 
18SD96-01 0-3" 
185096-02 0-3" 
185096-03 0-3' 
185096-04 0-3" 

Sediment N8F- 330 05/20/ 1996 
Sediment NBF-331 05/20/1'996 
Sediment N8F-332 05/20/1996 
Sediment NBF- 333 05/20/ 1996 
Sediment NBF-334 05/20/1996 
Sediment NBF-429 06/05/1996 
Soi 1 NBF-326 05/20/11996 
Soi 1 lN8F-327 05/20/1996 
S o i  1 N8F-328 05/20/1996 
Soi 1 NBF- 329 05/20/ 1996 
Sediment N8F- 338 05/20/ 1996 
so1 1 N8F-335 05/20/1996 . 
Soi 1 NBF-336 05/20/1996 
Soi 1 NBF-337 05/20/1996 
Soi 1 N8F-339 05/20/1996 
Sediment NBF - 342 05/2 1 / 1996 
Soi 1 INBF-340 05/21/1996 
Soi 1 NBF-341 05/21/1996 
Soi 1 NBF-343 05/21/1996 
Soi 1 NBF-344 05/21/1996 
Sediment NBF-951 05/21/1996 
Soi 1 NBF-349 05/21/ 1996 
Soi 1 NBF-350 05/21/1996 
Soi 1 N8F-346 05/2 1 / 1996 
Soi 1 NBF -348 0512 1 / 1996 
Soi 11 NBF-347 05/21/1996 
Sediment NBF-999 05/23/1996 
Sediment NBF- 928 05/23/ 1996 
Sediment N8F-927 05/23/1996 
Sediment NBF-929 05/23/1996 

-170 
-233 
-149 
-171 
-148 
-141 
-240 
-173 
-214 
-209 
-307 
-137 
-197 

-113 
-297 
-203 
-169 

-114 
-358 
-261 
-227 
-256 
-235 
-231 
-312 
-276 
-270 
-315 

-94.9 

-91.7 

0.72 
1.2 
0.83 
0.82 
0.38 
-0.08 
6.1 
3.2 
2.4 
1.6 
0.94 
1.9 
1.6 
1.4 
1.9 
0.79 
2.1 
1.3 
2.0 
2.2 
0.83 
2.7 
1.3 
1.8 
1.5 
1.2 
0.73 
10.87 
0.65 
0.75 

11.6 
13.2 
11.7 
12.7 
12.9 
12.2 
10.2 
8.6 
9.4 
9.3 
29.1 
9.3 
9.8 
9.9 
9.7 
20.0 
8.6 
8.7 
8.5 
9.6 
14.1 
6.9 
8.1 
6.2 
7.9 
7.2 
10.4 
11.5 
8.4 
22.4 

2.90 
3.09 
2.90 
2.73 
2.39 
1.88 
4.68 
4.70 
4.62 
4.67 
3.07 
4.60 
4.61 
4.60 
4.69 
1.91 
4.61 
4.65 
4.67 
4.56 
2.45 
4.57 
4.54 
4.55 
4.74 
4.57 
2.26 
2.69 
2.63 
2.43 

7.3 
7.3 
7.2 
7.2 
7.7 
7.1 
7.8 
7.8 
7.9 
7.3 
7.8 
7.7 
7.9 
7.3 
7.8 
7.8 
7.9 
7.0 
7.8 
8.1 
7.7 
8.01 
7.6 
8.2 
8.0 
7.6 
7.5 
8.0 
7.5 
7.6 

1.401 
1.29 
1.68 
1.27 
1.31 
1.69 
1.06 
1.00 
1.23 
1.73 
2.48 
1.42 
2.00 
1.31 
1.33 
1.91 
1.06 
1.25 
1.13 
1.02 
1.55 
0.90 
1.37 
0.61 
~0.467 
1.34 
1.12 
1.75 
1.44 
1.62 

1.7 
2.1 
1.8 
2.3 
2.2 
1.5 
1.1 
1.3 
0.99 
1.5 
5.3 
1.4 
1.8 
1.3 
1.8 
5.2 
1.3 
1.3 
0.98 
1.5 
3.5 
1.4 
1.5 
0.99 
1.2 
1.0 

4 . 8  
2.3 
1.4 
2.5 

167 
191 
103 
132 

681 
93.7 

68.0 
64.8 
80.4 
66.0 
354 
121 
99.2 
4.5 
4.8 

181 
123 
153 
6.5 
6.3 

1'28 
167 
231 
94.6 
82.7 
104 
59 1 
544 
538 
607 

' A  I<*' i nd ica tes  tha t  the maximum concentrat ion was b e l w  the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A "-- indicates an 

' (N i t ra te  + n i  tn te)  as ni t rogen. 
estimated value. 



l'nhle A-1 9 (coi:[iiiiic~.Q ICcological Risk Assessnrenf Soil atid Sedinicrit Samples Chenrisfty Data Collecfed At  and Near 
ILlMTS Dirritig 1996 a 

Sample Sample Ticket Sample INa lNO,+NO2-ND Pb Pb-210 pH Ra-226 Se so, 
Location Type Number Date (mg/kg) (mg/kg) (mg/kg) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

185096-05 0-3" 
185096-06 0-3' 
185096- 07 24 -30" 
18SS96-E 0-3" 
185596-E 3-24" 
185596-W 0-3" 
185596-W 3 -24" 
195096-01 0-3" 
195596-E 0-3' 
195596-E 3-24' 
19SS96-W 0 -3" 
195596-W 3-24" 
20SD96-01 0-3' 
205596-E 0-3" 
205596-E 3-24' 
205596-W 0-3' 
205596-W 0-3" (DuP) 
205596- W 3 - 24' 
21SD96-01 0-3' 
2 1sD96- 01 0 -3' ( DUP) 
215096-02 0-3' 
21SS96-N 0-3" 
21SS96-N 3-24" 
215596-5 0-3" 
215596-5 3-24" 
225096-01 0-3" 
225096-02 0-3' 
225096-03 0-3" 
225896-04 0-3' 
22SD96-05 0-3' 
225096-06 0-3' 

Sed1 ment NBF - 926 
Sediment NBF-932 
Sed i men t NBF - 428 
501 1 NBF-930 
501 1 NBF - 93 1 
So i  1 NBF-997 
501 1 INBF-998 
Sediment NBF-954 
so1 1 N8F-955 
so1 1 NBF- 956 
501 1 NBF-952 
so1 1 NBF-953 
Sediment NBF-995 
so1 1 NBF- 993 
501 1 t8F-994 
501 1 NBF-991 
501 1 NBF-996 
so1 1 NBF-992 
Sed1 men t NBF-959 
Sediment NBF- 960 
Sediment NBF-961 
501 1 NBF-957 
501 1 NBF-958 
so1 1 NBF-962 
So1 1 NBF-963 
Sed1 men t NBF-964 
Sediment NBF-967 
Sediment NBF-970 
Sediment NBF- 969 
Sediment NBF- 968 
Sed1 men t NBF- 909 

05/23/1996 
05/23/1996 
061051 1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/23/1996 
051 2 1 I 1996 
05/21/1996 
05/21/1'996 
05/21/1996 
05/21/ 1996 
05/23/ 1996 
05/23/ 1996 
05/23/ 1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/ 11996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/24/1996 

-328 
-327 
-248 
-78.3 
-91.5 
-149 
-128 
-319 
-295 
-217 

. -125 
-210 
-345 
-2 14 
-282 
-988 
-1040 
-427 
-332 
-488 
-429 
-203 
-281 
-2 14 
-186 
-320 
-302 
-275 
-309 
-346 
-3 74 

1.1 
No Data 
-0.21 
2.9 
2.0 
35.0 
3.6 
0.94 
1.9 
1.7 
1 9  
2.0 
0.48 
3.7 
2.0 
2.2 
1.5 
1.1 
0.72 
0.57 

No Data 
6.2 
1.9 
4.3 
3.3 
0.59 
0.25 
0.44 
0.43 
0.39 

No Data 

16.9 
12.5 
13.7 
-6.9 
-6.9 
-7.1 
-7.1 
14.1 
6.7 
-6.4 
7.0 
8.2 
20.9 
-9.2 
-9.5 
-9.7 
-10.3 
-8.5 
15.5 
10.8 
12.2 
-10.8 
-11.1 
-12.0 
-12.2 
17.5 
12.2 
12.4 
13.0 
20.4 
15.0 

3.75 7.8 
3.35 No Data 
4.38 7.9 
4.38 8.1 
4.35 8.3 
4.39 7.7 
4.36 8.3 
3.03 7.9 
1.61 7.7 
1.83 8.0 

4.49 7.8 
~1.47 7.9 
3.27 7.6 
2.14 7.8 
4.32 7.9 
<1.39 7.7 
4.42 7.8 
~1.49 7.9 
5.66 7.2 
4.98 7.3 
7.23 INO Data 
2.55 7.3 
3.72 7.7 
4.45 7.3 
8.72 7.1 
IO. 73 7.4 
7.59 7.9 
8.68 7.7 
5.95 8.0 
5.59 7.3 

-12.34 No Data 

1.26 
1.94 
1.92 
1.60 
1.84 
1.94 
2.06 
2.01 
1.21 
1.38 
0.80 
1.11 
1.26 
3.65 
6.56 
0.98 
1.19 
1.38 
4.45 
3.91 
8.01 
1.25 
2.99 
3.34 
7.72 
11.22 
5.93 
5.77 
6.20 
4.42 
10.89 

4 . 3  
1.9 
1.1 
1.7 
1.1 
1.2 
1.2 
2.4 
1.2 
-1.7 
0.68 
1.4 
2.4 
1.4 
2.1 
2.0 
2.0 
1.7 
4.0 
4.2 
4.4 
-2.3 
-2.1 
-3.2 
-2.5 
4.5 
4.7 
4.2 
3.9 
4.9 
4.4 

910 

168 
No Data 

14.6 
22.4 

56.1 
137 

113 
644 
179 
49.5 
31.2 
531 
249 
625 
8 13 
430 
563 
2010 
1900 
No Data 
499 
504 
299 
230 
2430 
1940 
2130 
1940 
1830 
No Oata 

' A  *<* ind ica tes  tha t  the maximum concentratiion was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A "-* indicates an 

' ( N i t r a t e  + n i t r i t e )  as ni t rogen. 
estimated value. 



Tahlc A- I9 (corltitltrcd). Ecological Risk As.~cs.sn~etil Soil nrd Sedintetit Samples Chentistry Dafa Collccicd At atid Near 
MMTS During 1996" 

Sample T icke t  Samplie Na N0,+ND2-Nb Pb IPb -2 10 pH Ra-226 Se 50, Sample 
Location Type Number Date (mglkg) (mg/kg) (mg/kg) (pCi/g) (pCi/g) (mglkg) (mg/kg) 

225096-07 9-15" Sediment 
225096-07 9-15" (Oup) Sediment 
225596-N 0-3" Soi 1 
225596-N 3-24" so1 11 
225596-NZ 0-3" Soi 1 
225596-N2 3-24" Soi 1 
235896-01 0-3" Sediment 
235896-02 0-3' Sediment 
235896-03 0-3' Sediment 
235096-04 0-3" Sediment 
235096-05 0-3' Sediment 
235096-06 0-3" Sediment 
2351396-07 18-24' Sediment 
235096-07 18-24' (Oup) Sediment 
235596-N 0-3" 50111 
235596-N 3-24" 50111 
235596-5 0-3" Soi 1 
235596-5 3-24' 501 1 
24SD96-01 0-3" Sediment 
245096-02 0-3" Sediment 
245596-N 0-3" Soi 1 
245596-N 3-24' Soi 1 
245596-5 0-3" Soi 1 
245596-S 3-24" 501 1 
255D96-01 0-3" Sediment 
2551396-02 0-3" Sediment 
255596-N 0-3" so1 1 
255596-N 3-24' Soi 1 
255596-N 3-24' (Dup) So i l  
255596-5 0-3" 501 1 
255596-5 3-24" Soi 1 

NBF-430 
NBF - 431 
NBF-965 
NBF-966 
NBF-971 
NBF-972 
NBF- 90 1 
NBF-902 
NBF-903 
NBF- 904 
NBF-905 
NBF-906 
NBF-433 
NBF-434 
NBF-949 
NBF-950 
NBF-907 
NBF-908 
NBF-914 
NBF-915 
NBF-910 
NBF-911 
NBF-912 
NBF-913 
NBF-868 
NBF-867 
NBF-869 
NBF-870 
NBF-871 
NBF - 865 
NBF - 866 

06/06/1996 
06/06/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/24/1996 
05/24/1996 
05/24/1996 
05/24/ 1996 
05/24/ 1996 
05/24/1996 
06/06/1996 
06/06/1996 
05/24/1996 
05/24/ 1996 
05/24/1996 
05/24/1996 
05/28/1996 
05/28/1996 
05/28/1996 
05/28/1996 
051281 1996 
05/28/1996 
05/29/1996 
05/29/1996 
05/29/1996 
05/29/1996 
05/29/1996 
05/29/1996 
05/29/1996 

-330 
-283 
-489 
-30 1 
-33 1 
-338 
-249 
-338 
-322 
-239 
-269 
-315 
-255 
-27 1 
-364 
-269 
-143 
-146 
-352 
-313 
-27 1 
-103 
-277 
-310 
-128 
-132 
-247 
-252 
-246 
-220 
-281 

-0.15 
-0.05 
3.3 
2.2 
2.9 
1.6 
0.60 
0.66 
2 . 1  
4.0 
1.4 

-0.04 
-0.23 
3.8 
0.67 
4.0 
2.2 
0.28 

No IOata 
3.5 
2.4 
1.3 
2.9 
0.42 

,No Data 
3.0 
2.4 
2.2 
3.0 
2.6 

No Data 

15.9 
15.9 

-15.9 
-16.6 
-16.6 
-18.6 
14.3 
13.9 
22.7 
12.1 
12.2 
16.2 
13.9 
14.4 
13.3 
13.2 
11.6 
9.6 

-19.9 
-12.2 
10.9 
10.0 
16.3 
17.2 

-10.5 
-7.3 
14.8 
10.9 
11.2 
17.3 
14.2 

17.78 
16.58 
13.10 
33.82 
30.87 
53.91 
50.58 
10.61 
7.56 
3.85 
4.48 
13.94 
8.65 
9.20 
14.41 
15.72 
6.24 
2.23 
6.63 
6.70 
~1.87 
4.75 
16.79 
23.19 
2.87 
3.22 
12.30 
5.50 
5.64 
22.16 
13.83 

7.6 
7.7 
7.5 
7.7 
7.8 
7.6 
7.7 
7.7 
7.2 
7.7 
7.6 

7.2 
7.2 
7.8 
7.9 
7.4 
7.8 
8.0 

7.7 
8.0 
7.8 
7.9 
7.4 

7.3 
7.6 
7.7 
7.6 
7.7 

No Data 

INo Data 

No Data 

19.91 
18.09 
12.23 
36.76 
30.97 
62.26 
38.66 
9.03 
7.62 
4.18 
5.02 
19.65 
8.03 
8.63 
16.47 
22.72 
7.33 
2.76 
6.58 
6.17 
2.22 
1.74 

23.61 
33.11 
2.64 
2.49 
17.52 
5.58 
6.04 
21.18 
14.30 

4.4 
3.9 
-4.1 
-2.8 
-3.8 
-3.5 
5.3 
6.8 
5.3 
3.8 
3.7 
5.1 
3.2 
3.1 
2.8 
2.9 
2.8 
1.9 

-6.3 
-4.2 
1.3 
1.3 
3.6 
3.5 
-0.62 
-0.50 
2.5 
1.7 
1.8 
2.1 
2.6 

483 
435 
534 
262 
62 0 
309 
377 
1080 
84 9 
296 
417 

773 
761 
396 
222 
331 
173 
695 

110 

228 
165 
56 I 

416 
270 
248 

271 

No Data 

No Data 

99.6 

No Data 

42.5 

' A  .<" ind ica tes  tha t  the maximum concentrat ion was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-* ind ica tes  an 
estimated value. 
( N i t r a t e  + n i t r i t e )  as n i t rogen.  



Table A-19 (cotrfi tw4 Ecologicnl Risk Asscsstnetrf Soil arid Scditnetr f Snniplcs Clienrisfry Dafa Colleckd A t  ~ ird  Near 
MMTS Drir iq  I996 a 

Samplie Sample T icke t  Sample Th-230 Th-232 IU U-234 U-235 U-238 V I n  
ILocati on Type Number Date (pCi/g) (pCi/g) (mglkg) (pCi/g) (pCi/g) (pCi/g) (mg/kg) (mg/kg) 

14SD96-01 0-3" 
145096-02 0-3" 
145096-03 0-3" 
149396-04 0-3" 
145096-05 10-3" 
145096-06 36-42" 
14SS96-N 0-3" 
14SS96-N 3-24" 
145596-5 0-3" 
145596-5 3-24" 
155096-01 0-3' 
15SS96-N 0-3"  
15SS96-N 3-24" 
155596-5 0-3" 
155596-5 3-24" 
16SD96-01 0-3" 
165596-N 0-3' 
16SS96-N 3-24" 
165596-5 0-3" 
165596-5 3-24" 
17SD96-01 0-3" 
17SS96-N 0-3" 
17SS96-N 3-24" 
175596-5 0-3" 
175596-5 0-3" (DuP) 
175596-5 3-24" 
18SD96-01 0-3" 
18SD96-02 0-3" 
18SD96-03 0-3' 
18SD96-04 0-3" 

Sediment N8F-330 05/20/1996 
Sediment NBF-331 05/20/1996 
Sediment N8F-332 05/20/1996 
Sediment N8F-333 05/20/ 1996 
Sediment NBF-334 05/20/1996 
Sediment 1NBF-429 06/05/1996 
so1 1 N8F-326 05/20/1996 
Soi 1 N8F-327 05/20/1996 
so1 1 'NBF-328 05/20/1996 
so1 1 INBF-329 05/20/1996 
Sed1 ment NBF-338 05/20/ 1996 
Soi 1 N8F-335 05/20/1996 
Soi 1 NBF-336 05/20/1996 
Soi 1 NBF-337 05/20/1996 
so1 1 NBF-339 05/20/1996 
Sediment N8F-342 05/21/1996 
so1 1 INBF-340 05/21/1996 
Soi 1 INBF-341 05/21/1996 
Soi 1 NBF-343 05/21/1996 
Soi 1 NBF-344 05/21/ 1996 
Sediment NBF-951 05/21/1996 
Soi 1 NBF - 349 05/2 1 / 1996 
so1 1 NBF-350 05/21/1996 
Soi 1 NBF- 346 05/21 I1996 
Soi 1 NBF- 348 05/21 I1996 
Soi 1 NBF- 347 05/21/ 1996 
Sediment NBF- 999 05/23/ 1996 
Sediment NBF-928 05/23/1996 
Sediment NBF-927 05/23/1996 
Sediment NBF-929 05/23/ I996 

1.72 
1.64 
2.10 
1.44 
1.86 
1.50 
1.29 
1.23 
1.55 
1.19 
1.61 
1.07 
1.44 
1.39 
1.68 
1.67 
1.11 
1.68 
1.11 
1.26 
1.79 
0.96 
1.42 
0.99 
1.08 
1.10 
1.61 

1.67 
1.84 

1.87 

2.05 
2.22 
2.16 
1.78 
1.53 
1.75 
1.37 
1.51 
2.29 
2.21 
3.15 
1.53 
2.20 
1.62 
1.94 
2.69 
1.83 
1.27 
1.72 
1.46 
1.17 
0.92 
1.77 
1.46 
1.68 
1.25 
1.04 
1.63 
2.02 
1.86 

3.7 
3.8 
4.2 
4.1 
3.8 
3.7 
2.5 
2.4 
2.7 
2.7 
3.9 
2.7 
3.2 
2.8 
2.7 
4.1 
2.6 
2.9 
2.7 
2.6 
3.4 
2.1 
2.6 
1.8 
2.4 
2.3 
4.9 
5.8 
4.8 
5.5 

1.20 
1.38 
1.37 
1.33 
1.26 

0.81 
0.89 
1.00 
0.78 
1.47 
0.86 
0.97 
0.86 
0.95 
1.02 
1.01 
0.93 
0.77 
0.95 
1.10 
0.72 
0.77 
0.82 
0.71 
0.52 
1.57 
2.15 
1.74 
1.78 

1.18 

4 . 1 0  
<O .07 
<o .09 
<O .14 
4 . 0 9  

0.07 
<O .I3 
<o .09 
CO.12 
~ 0 . 1 8  
<O. 08 
<0.12 
<o. 10 
<O. 13 
<Of 09 
<0.10 
<0.10 
<o .09 
~ 0 . 0 8  
<o . t o  
<O. 07 
<0.11 
<O .08 
<o. 11 
<o .09 
<o .09 
<O .06 
4 . 0 8  
<O .06 
<O. 07 

1.13 
1.24 
1.45 
1.25 
1.36 
1.26 
0.88 
0.84 
0.94 
1.06 
1.52 
0.79 
0.98 
1.09 
0.73 
1.37 
0.92 
0.89 

IO. 74 
1.13 
0.80 
0.82 
0.91 
IO. 65 
0.71 
1.56 
2.06 
1.80 
1.98 

o .a5 

21.9 
16.9 
19.1 
20.4 
14.7 
16.4 
23.1 
21.2 
24.0 
22.9 
28.6 
18.1 
31.1 
22.6 
25.6 
29.1 
25.2 
16.7 
17.7 
26.7 
18.1 
16.6 
9.5 
9.8 

18.6 
10.3 
14.9 
17.4 
11.5 
22.7 

39.7 
46.3 
40.2 
44.5 
42.3 
50.1 
35.1 
30.5 
31.9 
32.7 
59.6 
32.9 
33.4 
45.7 
40.5 
63.3 
33.5 
30.0 
29.9 
39.1 
39.3 
23.2 
24.4 
19.1 
27.4 
22.8 
30.1 
33.0 
22.9 
35.5 

' A  "<* indicates t h a t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t )  A I-" indicates an 
estimated value 



IbbIe A-I 9 (cotifiiiiietQ Ecological Risk Assessirwit Soil mid Sedinient Samples Chemistty Data Collected At  aiid Near 
MM7S Dirriiig 1996 

Sample Sample T icke t  Sample Th-230 ~ h - 2 3 2  U U - 234 U-235 U-238 V Zn 
Date (Pci /g)  (PCiIg) (mg/kg) (pCi/g) (pc i /g )  (PCi/g) (mg/kg) (mg/kg) ILocation Type Number 

18SD96-05 0-3' 
185096-06 0-3"  
18SD96-07 24-30" 
185596-E 0-3" 
185596-E 3-24' 
185596 - W  0 - 3 "  
18SS96-W 3-  24' 
19SD96-01 0-3' 
19SS96-E 0-3' 
19SS96-E 3-24" 
19SS96-W 0 -3" 
195596-W 3-24" 
205096-01 0-3' 
20SS96-E 0-3"  
20SS96-E 3-24" 
2OSS96-W 0-3" 
205596-W 0-3" (DuP) 
205596-W 3-24" 
21SD96-01 0-3" 
21SD96-01 0-3"  (DuP) 
215096-02 0-3" 
21SS96-N 0-3" 
21SS96-N 3-24" 
215596-5 0-3" 
215596-5 3-24' 
225896-01 0-3' 
225896-02 0-3' 
225896-03 0-3"  
225896-04 0-3' 
225096-05 0-3" 
225096-06 0-3" 

Sedimen t NBF-926 
Sediment NBF-932 
Sediment NBF-428 
So i  1 N8F-930 
Soi 1 NBF- 931 
Soi 1 NBF-997 
so1 1 NBF-998 
Sediment NBF-954 
Soi 1 NBF-955 
Soi 1 NBF - 956 
so1 1 NBF-952 
so1 1 NBF - 953 
Sediment NBF-995 
So1 11 NBF - 993 
Soi 1 NBF - 994 
Soi 1 NBF-991 
Soi 11 NBF-996 
Soi 11 NBF-992 
Sed1 ment N8F- 959 
Sediment NBF-960 
Sediment NBF- 961 
Soi 1 NB F - 957 
Soill NBF-958 
Soi 1 NBF-962 
Soi 1 NBF-963 
Sediment NBF- 964 
Sediment NBF-967 
Sediment NBF-970 
Sediment NBF-969 
Sediment NBF- 968 
Sediment NBF- 909 

05/23/1996 
05/23/1996 
06/05/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/21/1996 
05/21/1996 
05/2 1/ 1996 
05/2 1/ 1996 
05/21/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/23/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/22/ 1996 
05/22/1996 
05/22/1996 
05/22/ 1996 
05/22/1996 
05/22/1996 
05/22/1996 
05/24/ 1996 

1.56 1.93 6.0 
1.66 2.13 5.3 
1.73 2.01 4.5 
2.30 1.30 2.7 
1.82 1.29 2.5 
2.13 1.14 3 .1  
2.57 1.12 2.9 
1.57 1.88 4.9 
1.26 1.39 2.9 

<1.16 1.14 2.6 
1.13 1.30 2.6 
1.49 1.70 4 . 2  
1.64 2.46 4.5 
4.23 1.24 4.5 
8.41 1.48 7.2 
1.34 1.30 3.8 
1.31 1.36 3.7 
1.35 1.59 4.6 
6.70 1.83 16.6 
5 98 1.46 16.4 
9.65 2.55 23.5 

4 . 7 9  1.17 3.7 
<3.29 1.59 5.4 

4.04 2.20 7.0 
7.39 2.19 9.6 

13.56 3.40 19.1 
7.79 2.68 54.3 
8.49 2.18 40.1 
6.25 2.35 20.3 
5.80 1.78 17.8 

14.94 -2.56 35.2 

1.92 ~0.08 2.27 19.3 38.7 
1.83 <o .09 2.14 15.8 30.3 
1.51 0.09 1.48 13.5 43.7 
0.96 ~ 0 . 0 4  1.00 -14.3 21.2 
0.90 <O .03 0.89 -13.4 20.3 
1.18 ~ 0 . 0 3  1.16 -17.0 27.1 
1.11 <O .04 1.28 -20.4 24.9 
1.77 4 . 0 8  1.82 21.4 41.1 
0.98 <O .08 1.01 20.2 25.2 
1.00 <o .15 0.90 12.8 -22.3 
0.78 ~ 0 . 0 8  0.93 10.7 20.0 
1.39 co.10 1.34 23.2 29.2 
1.62 40 1.60 18.1 36.6 
1.63 c0.04 1.69 -23.5 27.7 
2.46 <O. 03 2.50 -39.5 29.3 
1.13 <O .04 1.20 -12.0 26.8 
1.08 <O .04 1.24 -13.0 27.8 
1.56 <O .04 1.55 -14.7 26.7 
5.57 0.36 5.62 67.3 55.8 
5.25 <O .07 5.82 66.1 52.4 
8.18 0.38 7.90 82.2 52.3 
0.99 <O .07 1.17 22.1 -42.8 
1.67 <o .09 1.95 24.5 -41.8 
2.30 <o .15 2.71 30.3 -42.5 
3.39 <o .09 3.40 35.2 -45.4 
6.90 $0.08 6.86 82.6 69.4 

19.27 0.97 18.97 71.6 57.6 
13.98 0.60 13.84 79.5 59.3 
7.42 <O. 06 7.40 68.0 63.5 
5.90 0.68 5.97 64.9 74.1 

11.53 0.54 12.06 102 71.2 

' A  "<" ind ica tes  t h a t  the maximum concentration was below the detect ion l i m i t  (number shown i s  detect ion l i m i t ) .  A *-" ind ica tes  an 
estimated value. 



225D96-07 9-15. 
225D96-07 9-15' (DuP) 
225596-N 0-3- 
225596-N 3-24" 
22SS96-NZ 0-3" 
225596-NZ 3-24" 
235096-01 0-3" 
235096-02 0-3' 
239396-03 0-3' 
235096-04 01-3" 
23SD96-05 0-3" 
235096-06 0-3' 
235096-07 18-24" 
235096-07 18-24" ( D u P )  
235596-N 0-3" 
23559G-N 3-24" 
235596-5 0-3" 
235596-5 3-24' 
245096-01 0-3' 
245096-02 0-3' 
245596-N 0-3" 
245596-N 3-24" 
245596-5 0-3" 
245596-5 3-24' 
255D96-01 0-3' 
255096-02 0-3" 
255596-N 0-3" 
255596-N 3-24' 
255596-N 3-24" ( D u ~ )  
255596-5 0-3" 
255596-5 3-24" 

Sediment 
Sediment 
Soa 1 
Soa 1 
501 1 
so1 1 
Sed1 men t 
Sediment 
Sediment 
Sediment 
Sediment 
Sed1 men t 
Sediment 
Sediment 
501 1 
501 1 
so1 1 
501 1 
Sed i men t 
Sed1 ment 
501 1 
501 1 
Soi 1 
501 il 
Sediment 
Sed1 men t 
501 1 
so1 1 
so1 1 
so1 1 
501 1 

NBF-430 06/06/1996 
NBF-431 06/106/1996 
NBF-965 05/22/1996 
NBF-966 05/22/1996 
NBF -97 1 05/22/ 1996 
NBF-972 05/22/1996 
NBF-901 05/24/1996 
NBF-902 051241 1996 
NBF-903 05/24/1996 
NBF-904 05/24/1996 
NBF-905 05/24/1996 
NBF-906 05/24/1996 
NBF-433 06/06/1996 
NBF-434 06/06/1996 
N8F-949 05/24/ 1996 
NBF-950 05/24/1996 
NBF-907 05/24/1996 
NBF-908 05/24/1996 
NBF-914 05/28/1996 
INBF-915 05/23/1996 
NBF-910 05/28/ 1996 
NBF-911 05/28/1996 
NBF-912 05/28/1996 
NBF-913 05/28/1996 
N8F-868 05/29/1996 
NBF-867 05/29/1996 
NBF-869 05/29/1996 
NBF- 8710 05/29/ 1996 
NBF-871 05/29/1996 
NBF-865 05/29/1996 
NBF-866 05/29/1996 

20.97 
23.21 
15.75 
45.19 
42.74 
75.50 
32.43 
12.18 
10 11 
5.67 
4.99 
26.48 
8.70 
8 98 
22.61 
22.81 
8.67 
3.69 
7.16 
6.48 
1.67 
1.65 
1.64 
34.13 
2.311 
2.47 
24.58 
6.48 
7.12 
29.99 
18.41 

2.34 
1.72 
1.65 
2.48 
2.79 
3.32 
2.93 
2.24 
2 66 
1.95 
2.38 
2.71 
2.12 
2.24 
1.51 
2.44 
1.47 
<0.37 
2.20 
1 76 
2.11 
1.81 
1.69 
1.51 
1.14 
1.07 
1.36 
1.28 
1.63 
1.99 
1.82 

52.8 
40.8 
16.2 
26.7 
27.0 
37.6 
27.9 
28.4 
18.0 
9.6 
13.3 
25.6 
27.2 
26.4 
17.9 
14.9 
11.1 
11.1 
35.2 
30.3 
3.5 
3.3 
24.4 
26.1 
6.9 
6.2 
17.4 
16.6 
17.9 
22.4 
21.9 

14.32 
14.96 
5.50 
9.21 
9.94 
13.67 
10.22 
9.66 
5.93 
3.33 
4.44 
9.21 
9.28 
9.22 
6.28 
6.45 
3.86 
3.74 
12.03 
10.26 
1.21 
1.27 
0.95 
9.09 
2.44 
2.02 
5.37 
5.90 
5.86 
7.30 
7.10 

0.66 
0.77 
0.49 
0.40 
0.47 
0.72 
0.45 
0.56 
0.41 

<O .07 
0.26 
0.41 
0.48 
0.42 
0.26 

<O .13 
<O .06 
<o. 11 
0.83 
0.41 
0.12 

<o .09 
0.13 
0.46 
0.11 
0.12 
0.19 
0.36 
0.21 
0.33 
0.25 

14.40 
14.79 
5.97 
9.26 
9.58 
13.67 
10.03 
9.87 
6.03 
3.49 
4.49 
9.58 
9.52 
9.15 
6.61 
6.73 
3.74 
4.01 
11.60 
9.94 
1.31 
1.23 
1.41 
9.26 
2.25 
2.07 
5.90 
6.21 
5.g6 
7.06 
7.55 

125 
119 

157 
144 
242 
144 
108 
103 

78.0 

50.8 
50.9 

80.2 
79.1 
-94.5 
-91.2 
-48.3 
-24.3 
97.7 
90.0 
30.1 
18.0 

117 

126 
141 
23.2 
29.2 
-91.8 
-42.4 
-44.3 
-91.0 
-71.5 

68.3 
64.6 
-52.8 
-55.3 
-58.2 
-56.0 
52.5 
60.9 
63.8 
54.4 
57.1 
61.8 
59.6 
58.6 
48.8 
48.0 
47.8 
45.1 
58.7 
51.2 
44.3 
44.7 
59.8 
67.4 
29.2 
28.9 
58.2 
48.7 
51.7 
66.7 
64.5 

' A  "<" ind ica tes  t h a t  the maximum concentration was below the detection l imi t  (number shown i s  detection l i m i t ) .  A "-I indiicates an 
estimated value. 



Table A-20. Field Radiological Measurements At Sediment Collected During I996 

Sample 
Loca t ion  

Ra226 Ground WaJ s t Ra226 Ground Waist 
Meas. Ra226 Gamma Gamma Samplle Meas. Ra226 Gamma Gamma 
Typea pCi1g PRlh  PRlh  Locatiion Typea pCi1g u R l h  uR lh  

14SD96-01 0 "  TC 
14SD96-01 6 "  TC 
14SD96-01 12" TC 
14SD96-01 18" TC 
14SD96-101 24" TC 
14SD96-01 30" TC 
14SD96-101 36" TC 
14SD96-02 0 "  TC 
14SD96-102 6 "  TC 
14SD96-02 12" TC 
14SD96-102 18" TC 
14SD96-'02 24" TC 
14SD96-102 30" TC 
14SD96-02 36" TC 
18SD96-03 0 "  TC 
18SD96-03 6 "  TC 
18SD96-03 12" TC 
18SC96-03 18" TC 
18SD96- 03 24" TC 
188096-03 30" TC 
188096-05 0 "  TC 
18SD96-05 6 "  TC 
185096-05 12" TC 
18SD96-05 18" TC 
185096-05 24" TC 
18SD96-05 30" TC 
18SD96-05 36" TC 
il8SD96-05 42" TC 
22SD96-02 0 "  TC 
22SD96-02 6 "  TC 
22SD96-02 12" TC 
22SD96-02 18" TC 
2281396-02 24" TC 
22SD96-02 30" TC 
22SD96-03 0 "  TC 
22SD96 - 03 6"  TC 
22SD96 - 03 12" TC 
22SD96 - 03 18" TC 
22SD96-03 24" TC 

1.1 
2 . 1  
2 . 1  
2.4 
2.9 
3 . 1  
2 .9  
1.2 
2.0 
1.7 
2.2 
2.7 
3 .3  
2.9 
1 .2  
2.m 
2 .3  
2.2 
2.m 
2 . 3  
1.1 
2 . 4  
2 . 6  
2 . 5  
3 . 2  
2 . 6  
2 .3  
2 .0  
5 4  

12.5 
18.0 
14.6 
12.5 
6 .5  
2 .2  
4.9 
8 . 1  
8 .3  
11.0 

14 15 

12 

11 

12 

11 

14 15 22SD96-103 3m" 
22SD96-03 36" 
22SD96-03 42" 
22SD96-03 48" 
23SD96 -102 0 I' 

23SD96-02 6"  
23SD96-102 12" 
23SD96-02 18" 
23SD96-02 24" 
23SD96-102 38" 
23SD96-102 36" 
23SD96-102 42" 
23.5096-02 48" 
23SD96-05 0 "  
23SD96-05 6 "  
238096-05 12" 
238096-05 18" 
23SD96-05 24" 
23SD96-05 30" 
235096-05 36" 
23SD96-05 42" 

118 

14 

21  

16 

TC 13.0 
TC 1m.o 
TC 8 . 0  
TC 8.01 
TC 2 .8  
TC 2.3 
TC 8 .4  
TC 8.7 
TC 6 .9  
TC 8 .6  
TC 11.0 
TC 12 .1  
TC 10.8  
TC 3.01 
TC 1 . 6  
TC 2.3 
TC 2.7 
TC 3 .0  
TC 3 . 5  
TC 2.7 
TC 2 .6  

32 

21  

21 

17 

Rad1 urn-226 f i  e;l d measurement types .  TC = Total i  Count Borehole.  
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